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THE FISHES OF ALASKA.

By BARTON WARREN EVERMANN AxD EDMUND LEE GOLDSBOROUGH

An investigation of the salmon fisheries of Alaska was made during the sunmer
and fall of 1003 by a spectal commission appointed Dy the Commissioner of Fisheries
at the request of the President, and a report thereon by David Starr Jordan and
Barton Warren Evermann, published Jannary 30, 1904, as House Docnment
No. 477, Fifty-cighth Congress, second session, considered fully all the phases of the
salmon fisheries concerning whicli legislation was urgently needed.  Large collections
of fishes and other aquatic animals were secured, however, and much information
coneerning the habits, abundance, and distribution of the salmon and other fishes.
It is the purpose of the present paper to put on record the more important of these
facts and fo disenss more fully some of the chief problems conneeted with the salmon
fisheries.

In order to represent fully the scope of the investications of the special conmmis-
sion, it has been thought advisable to include in this report the speeies of fishes
obtained during the dredging and other collecting operations in British Columbia
and Puget Sound.  All species previously recorded from MAlaskan waters have heen
listed also, and all \Alaskan specimens in the U. 8. National Museum have heen
examined.  Attempt has thus been made to embody in this paper a complete
review of the fishes of Alaska to date. The commercial and statistical phases of
the fisheries have been fully discussed i reports by Mr..Johin N. Cobb, assistant agent
at the salmon fisheries of Alaska.”

The following new speeies are described in this report. The numbers in
parentheses are those of the tyvpes as registered in the U S0 Nuational Museum.

Polistotrema deani (578200, Blennicottus clarky (378240
Sebastodes swifti (37521, Pholis gilli (57827 1.

Ieelinus burchami (378220, Lumnpenus longirostris (578280
Cottns chamberlaini (578235 Lyvodes jordani (57829,

Accompanying this report are 20 colored plates, made from water-color draw-
ings of living fishes.  Cuts of all the new species herein deseribed are inserted in the
text, as are also nunmerous others.?

a The Commercial Fisheries of Alaska in 1005, and The Fisheries of Alaska in 1906, Burean of Fisheries Documents
Nos. 603 and 618,
b The colored drawings and the pen cnd ik draw.ngs of all bt three of the new speeies were ninde by Mo AL T Baddwin

Lumpenus longirostris and Polistotrema deani were drawn by Miss Anm 8. Buckelew, Lycodes jordon: by Miss Violet

Dandridge.
221



D29 BULLETIN OF THE BUREAU OF FISHERIES.
GEOGRAPIIC DISTRIBUTION OF FISIIES 1IN ALASKA AND TIIE PUGET SOUND REGION.

IPor the purposes of the present paper we have considered the territory covered

as made up of five divisions, viz:

1. The Puget Sound-British Columbia region, extending northward to Dixon Entrance and Port-
Jand Canal.
Sontheast Alaska, from Dixon Entrance and Portland Canal to Yakutat Bay.
Central Alaska, from Yakutat DBay to the Alaska Peninsula and the Alcutian Islands, including
Prince William Sound, Cook Inlet, and their connecting waters.

4. Bering Sea, including the Yukon and all other tributary waters in Alaska.

5. Arctic Ocean, including the Mackenzie and all other tributary waters in Alaska.

Q)
2
.

The geographic distribution of fishes in these regions is represented in the fol-
lowing tabulation, an examination of which shows some interesting faets.  The total
number of speeies recorded is 288, Of these, 7 are found in each of the 5 regions;
40 are known from all of the regions except the Arctie; 16 are known from Bering
Sea, Central Alaska, and Southeast Alaska, but not from either of the other 2
regions.  Twenty-two are peeuliar to Puget Sound region, 15 to Southeast Alaska,
14 to Central Mlaska, 55 to Bering Sea, and only 1 (Wlrgyrosomus lucidus) to the
Arctie.  There are 11 anadromous and 18 strietly fresh-water speeies.

The great number of speecies from Bering Sea shows how mueh more thor-
oughly that region has been studied than have Central and Southeast Alaska; it
does not necessarily indicate a decidedly richer fauna.
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IIEPTATREMID.E! SALMONID.E—Continued. d ‘
Polistotrema deani...... ... ... . ... X ... ... ... Stenodus nuickenzii. ... . I PP, ] X | X
PETROMYZONID % | Ouncorhynchus gorbusel, X' XiX XX
Entosphenus tridentatus. ... . .. o ... o W Keta. ... X X X -
Lampetra gureq. ... ..., ... ... ... .. RO | tschawyt XX RER | X
SQUALID E: kisuteh < b G ERRX
Squadus suckliie. oo 0 L DU <SR | ' nerka. . X X | X X
DAaLATIDF: \ Sulmo elarkii. ... ... .. ... .. b OXT R A
Sommniosus microcephalns. . .. . o ALl Xl gairdneri. X XN N
SQUATINID.E: | iridens. ..o oo ool X XN, X 5
Squating squatina.. ... . ) - X SN Cristivomer namayeush. ... Y Pooo soh .
RAJID.E: Salvelinusmalma................... X X X X X
Raja binoculat:. . ... ... X, X X THYMALLID.E: !
parmifera. ... .. > X ‘ Thymallas signifer............... .. ... 00 oo X X
aleutica.. ARGENTINID.X:
trachvra.... .. Mallotus villosus.......o.....o. .. X' X X
abyssicola.... ... L . Thaleichthys paciticus............... X X 3500
CHIM_ERID.E Osmerns thaleichthys. . ... ... 0. X [
Ilydrolagus colliei. . ... 3 < dentex. . X
ACIPENSERID.E albatro X B
Acipenser medirostris. .. X Hypomesits pretiosas. .. ooooooooooo0 D X XU Aen
CATOSTOMID.E olidus..... D €150
Catostomus catostonmus ; Leuroglossns stilbins. ... o.oooooooo0 oo i cas X L.
SYNAPIHOBRANCHID.E ;. MICROSTOMID.E:
1istiobranchus bathybin S | Butbylagus horealis......... ... ... ... ... ..., X
NEMICHTHYIDE: " MYCTOPHID.E:
Avocetting gilli.......... LA 5 Lampanyctus genumifer_ ... ... 0 L. <
CLUPEID.E: Nunnobrachium lencopsiirum x
Clupea pallasii. .. .. x X X X 4 nannochir. o 0 X
Alosa sapidissim. . o 2 S Diaphustheta .. ......o....0 .. ... o WMo ccadlacas
SALMONIDE: CHAULIODONTID.E: |
Coregonus kennicottl. ... . bl 4 Cyclothone microdon.......... .. . ... .. ... X |l ...
quadrikateralis. ... e X 4 Chauliodns macowni ................ XX XN
nelsoni....... o , e XX PLAGYODONTID.E:
Argyrosonius {)usi“ux‘ S ‘ 4 Plagyodns esenlapins. .............. ... .. Fa B¢ -5c
aurettiv. .. ... ... 3 X borealis................ oL X <P
Ineidus. ... . . e NOTACANTIID.E! |
ulaseannus ... ..o il il L < Macdonaldia challengeri.....oooooo o0 o0 oL
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Family and species.

Puget Sd.
Br. Col. reg.

SE. Alaska.

|

DALLIID.E: |

Dillia peetoralis..........oooooooo oL .
EsocIp.E: ‘

Esoxlucius. ...l .
GASTEROSTEID.E:

Pygosteus pungitius................ ... L%

Gasterosteus cataphractus. ... ... .. Koo X
AULORHYNCHID.E

Aworhynchus flavidns. .. ... ... ... D
SYNGNATHID.E: |

Siphostoma griseolinextum o
AMMODYTID.E:

Ammodytes personutus.... . .. ... X
BERYCID.E:

Plectromus lugnbris. . ... ... oL

eristiceps............ .

ZAPRORID.E;

Zaprora silenus.......o. o oL Ko
EMBIOTOCIDE!:

Cymatogaster aggregatus. .. .......

Twniotoca lateralis. ... ... ..

Damalichthys argyrosomus

‘ Bering Sca.
Arctic Ocean.

SCORP.ENIDE:
Sebastolobus alascanus. . ... ... .. ..., X
altivehs X
Sebastodes paucispinis.......o.....0 X ...
melanops.
ciligtns. .. ... 8 .0
mystinn
brevispini 2 X |20
alutus. ... XX X
pinniger 4 .
aleutianus
saxicola N
swifti.. . . .
diploproa Xt
introniger. . N
ruberrimus | B4
rosaceus. .. " ¢ RS
TUpestris. XX
dalli..... -
caurinus X | ¥
maliger. . X X
nehulosus. . X X
nigrocinetns ... ......... X
ANOPLOPOMATID.E:
Anoplopoma fimbria........... ..., B gllesc
HEXAGRAMMIDE:
Plenrogrammnus monopterygius..... .. .. Lo x
Hexagrammos decagrammus.. . | X P XX
octogrammus. B R e
stelleri...... ¥ o X | X
superciliosus X XX
lagocephalus. ........[.... .... odt
Ophioden elongatus. _..._. | K
Zanielepis latipinnis. b O
Oxylebins pietus_ ... ....... 2000000 X oD
CoTTID.E:
Chitonotus pugetensis....._......_ ..
Tarandichthys filimentosus
tenuis. ...
Icelinus burchami. . .

horealis.. .
Astrolvtes fenestral
Stelgidinotus latifron

Artediellus pacificus. .. X
Rastrinus scutiger. .. %
Icelus hicornis ... .. ... ... ... .. ... &

spiniger. . X %

euryops
vicinalis 0o
canaliculatus .
Radulinus asprelins.
Triglops beani
scepticus.
Sternins xenostethus
Frionistius maceljus .
Elanura forficata..
Metletes papilio. ... |
Hemilepidotus jordani... .. ............. l
hemijepidotus....... 0 R
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Enophrys bison. ... oo X X R
claviger.. I P BT o om
Ceratocottus dicerans. .. ............ ... XER -
Cottus asper......... %< § B
gulosus. . X 5 0000
cognatus. .............o..ill il Ll 2N (N
21 LT GLTS I R XERR - -
chamberlaini. .......... ... ... X ), [
Myoxocephalus polyacanthocephalus X X X = X | X
Juok. . X§ X X X
verrue 5 X0 AARX
axillaris. RN
stelleri. ... X A
niger.... X X ...
AMegalocottus platycephain 5055 % 0o
Jaticeps. ... ..ol N A
Zesticelus profundorum. S bes
Thecopterus alenticus. . IR X
Dasycottus setiger. .. X X x| X
Malacocottus zonurus hase 4 DN [
Porocottus setlaris. . . ceedieed X

quadrifilis X

bradfordi........... ... ... .0 X ...
Oncocottus quadricornis X
hexacornis. . X
Gymnocanthus pistilliger. X
galeatus. I X

Leptocottus anmatus. .
Ohgocottus macilosus.
Sigmistes caulius. . ...
Blennicottus acuticeps. . ..
globiceps. ...
embryuam..
clarki.._.
Histiocottus bilobus.
Blepsias cirrhosus. . ...
Nautiscus pribilovius. . _
Nautichthys oculofascis
Ulca marmorata........
Hemitripterus eavifrons
Synchirus gilii
Psychrolutes paradoxn i
Gilbertidia sigolutes. .. ... ... . .
RHAMPHOCOTTID.E:
Rhamphocottus richardsoni
AGONID.E:
Hypsagonus quadricornis
Occa dodecaedron ... ...
Pallasina barbata..
aix__..........
Podothecus acipenserinus.
Averruncus emmelane. .
Sarritor frenatus....
leptorhynchus. .
Bathyagonus nigripinnis
Xenochirns peatacanthus.
alascanns...
latifrons....
Odontopyxis trispinosns
JAspidophoroides gunthe;

bartoni.. XE X
inermis.......... X X
CYCLOPTERIDA:
Eumicrotremus orbis. ... ... M. .. BXEX
Lethrotremus muticus. . Xg X
Cyelopteroides gyrinops. .. X X
Cyclopterichthys ventricosus. X X

LIrARIDID.E:

Neoliparis rutteri. .. . ... ... 0L
collyodon .

Liparis cyelopus. . ..
fucensi

agassiz
herschelinus
cyclostigma
pulchetlus. ..
Crystallichthys mirabilis
Careproctus simus....
colletti.. o
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Livaxipip -Cogtinaed.
Careproetas speetn.
ostentum
cetenes. ..
Prognurs ¢ ypselirs. .
Gyrimehthys minytrenims
PParaliparis holomelas.
coephalus, .
nlochir, ...
Rhunohp.aris harbnlifer
BATHYMANTERID.E
Bathymaster sigimatos
Ronguilns jordani.
TRICHODONITIDF®
Trichodon trichodon . .
Arctoscopms japonicins
BATRACHOIDLE:
Porichthys notatns. |
GOBIESOC ID.E”
Canlarchus nuovagy brnas .
BLENNUID.E:
Brryostemima polvactoceplua
Apodiehthvs tivelus. .o L
Phohs lolichowastir,
fasciatns,
gilh.....
ornanis .. o
Anoplarchns atrvopurpuren-
Niphistes chims. .
Xaphidion muer st .
Tpestre. ...
Opisthocentriis ocellats ~
Leptochnus murnlatis.
Poroelinus rothrocki. .
Lamypenus medins. ...
angnillaris.
mackavi. ..
fabrier .. ..
longirostris .
Stuchwis punctatus. ...
CRYPTACANTHODIDE:

Lyconectes alentensis. ..
ANARUICHADIDE
Anarhichas leptunis.
PTWwU NTHYIDE
Ptilichthys goender,
ZOARCID E
Lyciseus crotalinmes
Lycodop:
Lyeodes conenlor. .. .
digitatns. ...
palearis. . o
srdanmt. L .-

+ Cent. Alaska.

BRUREATU OF FISHERIES.

Family and speetes.

ZosRcID.E—Continued.
Lycodes brevipes....
Lyecodalepis turneri
Fureimanus diaptera
Bothroeara pusilla. .

mollis. . .
Gymnelis viridis...........
stigma........
Melunostigma pammels -,

LycopaAPomp.E
Lycodapus fierasfer

parviceps

MERLUCCID.E:
Merlueetus produetus. ...
G ADID.E:
Boreogadus saida.........
Theragra chalcogramm
fucensis......
Lleginus nuvags
Microgadus proxim
Gadus maerocephahis.
Antimora microlepis. E
Lota maculosa..............
MACROURID.T:
Albatrossia pectorali
Bogoslovius clarki
firmisquui
Chalipura serrula_.....
Macrourus acrolepis.

cinereus ...........

I'LEURONECTID.E:
Atheresthes stomias_. ... .. ..
Hippoglossus hippoglo: .
Lyopsctta exilis.
Eopsetta jordani. -
Ihppoglossoides elassodi .
Psettichthys melanostictins.
Parophrys vetulus.
Inopsetta ischyra.
Isopsettu isolepis. ..
Lepidopsetta bilineat
Limanda aspera..

proboscid

Pleuronectes quadrituberalat

Liopsetta glacialis.._.. ...
Platichthys stellatus. ... ..
Microstomus pacificus.
Glyptocephalus zachirus. ...
Citharichthys sordidus. ...
stigmeus_ ..

Total

SE. Alaska.
Cent. Alaska,

2T

O

Bering Sea.

e

AX XX .

A
9
N

P XXX

%
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Family 1. HEPTATREMID.E. The Borers, or Hagfishes.
1. Polistotrema deani Evermann & Goldshorough, new species.

ITead to first gill-opening 6.5 in total tengtli; depth 13.6; tail 7: branchial distance 7.3; gill-open-
ings 11 or 12; teeth 11 4 11 and 10 4 10; Dase of tongue under third gill-opening.

Body long and slender, little compressed; head somewhat depressed; nostril broad, slit-like, termi-
nal; month a longitudinal slit with wrinkled edges; 8 harbels, 4 above and 4 helow: apparently no ante-
rior rudimentary gill-slits.  Fin-fold well pronounced on ventral surface of body, gradually disappear-
ing in front of middle of length; caudal rounded. showing ray-like marks.

Color purplish-blue or that of the Santa Clara prune. hecoming blacker in aleohol, and uniforin over
the whole body; ventral fold or anal fin not hordered by white; no white border about gill-openings.

This species differs from Polistotrema stonfi in a number of important respeets, chief of which are
the much shorter head (6.5 instead of 4.5 in hody), the longer tail (7 instead of 8), the more numerous

Fi16. 1.—Polistotrema deani Evermann & Goldsborough, new species. Type.

teeth, and the color. In . stonuti the ground color of fresh specimens® was hrown plus a little pink.
which changes toa blnish tint in preserved specimens; ventral fold or anal fin borderced by white, which
often encirvcles the caudal fin; gill-openings bordered by white ring; old examples often mottled or
blotched about the head with white; a few specimens had in addition 1 or 2 black Llotches on the side
of the hody.

In the following table are given certain comparative nieasurements of 97 examples of I. stouti,@ and
corresponding measurements of our 4 specimens of I’. deani.  All measurements, cte., were taken from
the right side of fresh hags that had just died.  The specimens were laid flat on a board, but none was
stretched. In two of the specimens of . deana the left side was used, as being more satisfactory. Al
measurements are in millimeters, from which proportional measurements can be readily computed.

a From Monterey Bay and examined for us by Mr. William F. Allen, at the Hopkins Seaside Laboratory.

B.B. F. 1906—15
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CoMParATIVE MEast reveses or Pousrorriva srovri AaNb ' bRANIL

Dolistotrema stoutt,

Tip of Center ¢ Tip of Conter N
‘ Tip of Stout of tirst l:':_':l_; Tip of snout ol first Il\)l"ll_"",r
Nowof g :,; g toecus gl brau- Nowof gy [ tocens gl
NP 1”1 'll' , der ol opening il Spects in tip ter u_[ OPrTIng -y
men ey I” tirst gill 1o e e men.s e e first gifl' to con- opon=
Y R (O T .l v “oopen-  ter of ings
ing. lust. L5 ing. fast, LiS
|
min. nmm. mim. mm. ] mi. mim. mm.
1 150 t [ i) 130 | 10n 54 11
U 115 G0 12 Sl NI 124 G0 1
3 a7 a3 [ h 4o 115 () 1
i) 27 K] 12 53 ol |1 0 12
) 135 i 13 54 3 D ti4 It
b 22 I 12 55 2 aof Lo 12
T 111 12 56 112 (02 . S8 11
S 142 R N H 1o 118 6l 12
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1w 111 12 a0 ) 125 57 11
11 13 12 0 172 (o 1] 12
12 1 13 ul NG uw | 59 11
I 114 12 2 a0 3 48 12
1t ul 1l 63 110 111, 57 &
15 1 12 18} 510 122 68 12
15 116 12 (I 203 120 72 12
17 1IN 11 Gt 113 ol 12
N YT 12 07 153 51 11
1 130 11 (£ 116 T 13
20 12 11 G 14 | 0N 12
2 00 | 12 0 112 ] 12
R 117 Ik 71 114 61 12
o 115 | 1% 7Y 110 Gt N2
2 118 ‘ 12 73 25 | b 12
N 118 |1 ) 5 46 12
I 26 123 I3 ) 03 6 12
11l o3 Wi 1 76 127 | 57 12
28 118 11 O 1 | 53 11
24 a7 ‘ 12 78 | %0 N 11
Ri}] 117 11 ) i a5 50 IR
31 120 11 S0 110 a0 1t
32 110 11 Sl 131 7t 2
LI €3 at 12> N2 109 66 12
Y 110 13 w3 114 S ~
35 115 12 N1 w | & 11
a6 112 13 85 19 72 12
37 111 12 S 105 58 125
3N [ I N 116 (in 11
i) 120 I8 SN a5 b il
1 116 35 12 N LT 66 12
41 120p & I 12 o 123 69 12
2 20 3 11 i1 12 0 11
43 o G0 12 a2 18 64 12
1 108 i 12 03 o 51011
45 124 62 12 4 ; 11 68 12
16 116 03 12 [ ‘ o 5t 12
47 137 ! 11 {5 a8 57 112, 4
N 110 I 12 o | \ 120 & 12
4n 108 38 11 | |
Polistotrema deani.
. oo : o {1 o ) - w b W
2N 185 3 okl I il ONTT 640 97 N \right .
o e o - K - o= o 1
2N 26 N6 73 { M‘J I8N0 470 Sq 67 \rigeht.

a Not inchnling tenfaeles,

Polistotrema deand is known from 4 specimens, all in rather poor condition: Two, no. 2866 and 2867,
19 and 21 inches long, vespeetively, dredged by the (batross in 1903, i1 130 to 193 fathoms at station
4235, in Spacious Bay, Cleveland Peninsula, Alaska: and two, no. 2877 and 2880, 205 and 18,5 inches
Tomg, deedged on same date in 229 o 220 fathoms at station 1238, in Behm Canal off Nose Point.

Type no. 57820 0 0 S0 Natwnal Museum (ficld no. 2880), Albatross station 1238 in Belin Canal off
Nose Point, in 229 1o 231 Iathoms. The three other specimens are cotypes, of which two are deposited
i the VU8 National Muscum and one in thie Museum of Stanford University.

We take grcat pleasure in naming this interesting species for Prof. Dashiord Dean, of Columbia
University, i recognition of his excellent work = Omn the Ewbryelogy of Bdellostoma stoutr.”
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Family 2. PETROMYZONIDE. The Lampreys.

2. Entosphenus tridentatus (Gairdner).

Four specimens 16 to 18 inches long, collected hy Mr. Chamberlain in Naha River near Loring,
June 23, 1903, and a 6-inch speeimen seined by him in MeDonald Lake, Aungust 24, 1905, Mr. Cham-
berlain reports that lampreys were quite abundant June 22 at the foot of Dorr Falls in Naha stream.
More than 50 were ohscrved attached to the rocks. They were first noticed June 20 and all had dis-

F16. 2.—Entosphenus tridentatus { Gairdner).

appeared in a week or ten days.  Five males and 5 females were examined.  Of the latter all hut one
appeared to have done spawning, and it is helieved they were there for spawniug purposes.

At the Yes Bay hatchiery a number of young were caught in the flume which brings water to the
hatehery from a point on the creck helow the falls,
the rocks at the foot of that lalls.

This species was recorded at Unalaska, by Gilbert in 1895.

It is believed that the lamprey spawns among

3. Lampetra aurea (Bean). Lamprey Eel.

This species, originally deseribed from Anvik, Yukon River, and recorded from Fort Yukon by

Dean in 1882 as _Lmmocatus anreus, was not secen by us. Recorded from Mission, Yukon River {Nelson
1887), as Admmocatus aureus.

Fi1c. 3.—Lampetra aurea (Bean).

Mr. V. L. Derby, formerly a school-teacher at St. Michael and Point Barrow, in a letter dated
January 19, 1907, furnishes the following interesting note on this species:

In the spring—I beliéve during the month of April—the eels start up the river in one large school,
presumably to spawn. I am not enlightened upon this point, but suspect they live in the salt water
through the greater portion of the year and as spawning season draws near they enter the fresh water
streams. I am in the dark whether they are found in other streams in Alaska besides the Yukon,

As the time approaches for the arrival of the “*snaky ™ forms, the Indians keep close watch for the
first arrivals. Remember that the great river is covered with ice from 4 to 5 feet in thickness at this
time of the year, and it is no small task for the young boys to keep a number of large holes open and
oceasionally dipping with their large dip nets.  These nets are also used by the natives to catch salmon
during the running season, Saw several Indians in their kyaks using their dip nets, but during the
short time T was in sight of them ahoard the United States transport did not have the pleasure of seeing
a fish canght.

When the eels are reported as having coe, the whole village—men, women, and children—go out
quickly and gather in a harvest of these fish while the school is passing, and when the rear guard has
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safely eluded the last net an Indian boy, swift on foot, is sent to apprise the villagers above of the coming
cols, and =0 on, all the way up the river.

T the “cut™ there looks to be some 15 or 20 bushels of frozen cels. 1 understand these eels are
exceedingly oity, and if the ail were clarified would make a good oil for painting purposes,

The Indians eateht these eels mostly for dog food. but do eat them only when there is a scarcity
of other foods, as they are much stronger flavored than the ecls we have in the fresh water streams in
the Ntates,

Family 3. SOUALIDAE.  The Doglishes.
4. Squalus sucklii (Girard). Dog/ish.

Specimens were secured in gill nets or seine at Nanaimo, Fort Rupert, Union Ray, and Diamond
Point: others were taken on hook and line at Loring, Cleveland Passage, and a single specimen (field no.
0180 29 inches long, was taken over the rail of the ship at Klawock. A female taken on hook and line in
Cleveland Passage was 44 inches long, weighed 17 pounds, and contained 14 very active young. Each
wus about 7.5 inches Jong, and the yolk sac was very Jarge.  Another specimen was taken on hook and
line at Shakan and one at Port McArthur.

Those taken at Nanaimo were secured June 20 in a 5}-inch mesh gill net set at the surface on the
south side of the outer harbor.  They were four in number, each about 3 feet long. all feinales with 4, G,
9, and 9 embryos, respectively.  The embryos in those having 9 were each about 9 inches long, those in
the other two were only abour 1.5 inches long.  Spots on the larger embryos were very plain: no
pigiment developed in the smaller ones. except in the eyes.

The dogfish is apparently common thronghout Suutheast Alaska, where, as elsewhere, it is regarded
with disfavor. At Loring considerable numbers are caught for the oil that is tried out of the liver.
They are taken by means of a gaff hook as they come about the cannery to feed upon the offal.

This species has been recorded 1as Squalus acanthias) by Bean (1882) from Sitka: Port Althorp;
Marmot Island: and Red Bay.

Family j. SOMNIOSHRAE.  The Sleeper Sharks.,
5. Somniosus microcephalus (Bloch). Sleper Shark.

Two dead examples were seen July 13, 1903, on a mud flat at the Point Highfield cannery, where
they had been leit by the tide.  One lying near shore was a female 11 feet long.  Skin covered with
short, <tiff, hair-like prickles.  Examined for its fartuses, but none found.  On the evening of July 14, at
Sunuy Bay. Taku Inlet, 2 examples were caught over the rail of the steamer.  One took the bait, the
other was accidentally hooked in the tail.  The latter was a female and gave the following measurenients:

Total length & feet 2 inches; length of snout to middle of eye 10 inches, to first gill opening 20
inches, to last gill opening 25 inches, to base of pectoral 28 inches, to origin of first dorsal 50 inches,
to spiracte 13.5 inches, dinmeter of eye 1.5 inches; distance from front of first dorsul to second dorsal
24 inches, from front of second dorsal to base of caudal 16 inches; length of upper eaudal lobe 17.5
inches, lower eaudal lobe I3 inches; length of gill slit 3.75 inches; posterior height of second dorsal
6 inches, base 4.5 inches; posterior height of first dorsal 5 inches, base 5 inches; length of pectoral
I inches, huse 135 inches; height of ventral 5 inches, base 5.5 inches; girth at base of pectoral 51
wches; greatest girth at upper base of pectoral 52 inches; greatest girth of tail 16 inches, least girth
12.25 inches. Total weight 381 pounds, liver 48 pounds.  Ovaries very immature; gall 24 ounces.
Axil to axil over buck 28 inches. Color sooty black, a little mottled.

Alsorecorded from Hassler Harbor (Bean 1884) and St. Michael (Turner 1886).  Mr. A. B. Alexander
informs us that the .Albatross has taken examples on trawls at various places in Alaska,

Family 5. SOUATINID.E.  The Ancel Sharks.

6. Squatina squatina (Linmeus).

One specimen, w female 14 juches long,  The locality kabel has been lost.
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Family 0. RAJIDAE.  The Rays and Skates.
7. Raja binoculata Girvard. Big (alifornia Skate.

Common. The collection contains the following specimens: No. 2896, a male 10 inches long, from
station 4248, in Eastern Passage near Wrangell; no. 2748, a small male seined at Klawock; no. 2837; no.
2839, a female; no. 2841, a female 21 inches long, from Puget Sound near Port Townsend; no. 2871,
a female; =ix specimens 6 to 13 inchies long collected in Puget Sound by Mr. Todd; one (no. 1272) 15.5
inches long dredged by the _[hatross August 28, 1891, at station 3450, off Washington. Other speci-
mens were (redged at stations 4211, 4214, 4219, 4233, 4192, and in Kilisut Harbor; examples were seen
alzo at Port Townsend, Nanaimo, Karta Bay, Yes Bay, and Dundas Bay. Two very large examples
were examined at a salmon trap.  Both were females, on which the following notes were made:

First sSecond
example  example

Total length... ... A . .inches 35 0 51.00
Lengthof disk. ... oo do 36 5 33. 25
Width of disk... o do... 35.00

. Tip of snout to a T . 560 ..do_.. 24 0

| Tip of peetoral to base of tail. ... s (1) 23. 00
Weight. . oo R 111} bet] B 32.00 \]

Mr. Bell, superintendent of the Dundas Bay cannery, says rays are often taken in the salmon
traps, some much targer than these.

At Nitisut Harbor, July 1. two ege capsules were dredged. Oue was empty, but the other
contained 4 eggs, each about the size of a hen's egg.  The attached embryos were long (each about
3 inchexy, slender and very squirmy.

No. 2896 is described ax follows: Length of disk 1.4 in width; tail 1.3 in length of disk; anterior edge
of pectoral scarcely less than length of disk, one-hall greater than posterior edge: snout 3 in length of
disk; interorbital width 2.5 in snout; width of mouth equalling interorbital width; disk much broader
than long; anterior margin of pecioral nearly straight. scarcely or not at all convex. the 2 margins form-
ing an angle of 95 to 98 degrees; tip of snout not produced. nor differentiated from general outline;
posterior margin of pectoral gently convex, forming an angle of about 90 degrees with the anterior
margin. Three sharp spines about the eye. 2 in front, the third above and posterior; one strong spine on
median line of back, midway between nostrils and humeral region; tail witha series of 14 stout prickles
beginning at base and extending to first dorsal fin; one small spine hetween the 2 dorsals; upper part
otherwise entirely smooth and without prickles of any kind; under parts entirely smooth.

Color light brown; a large black spot equal to twice longest diameter of eye at base of pectoral,
surrounded by a broad ring of reddish brown, which in turn is surrounded by a nearly equaltly broad
black ring; the total diameter of the ocellated spot slichtly exceeding the inter-spiracle width; an
obscure brownish spot behind the large ocellated spot slightly greater than eye in diameter; back
profusely covered with small irregularly placed paler spots, those on posterior margin of pectoral oblong.

From typical E. binoculata this specimen differs in the less projecting snout, the coloration, and the
spines.  The large spot at the base of the pectoral is that of R. stellulata, but the prickles are tess evident.

An examination of our material shows that the males differ from the females in having the snout
Dlunter and less produeed and the pectoral ocellus mueh larger and more distinet. It is also evident
that the prickles beeome more numerous with age.  As these variations cover all the differences in
characters assigned to the 3 nominal species R. binoculata Givard, R. rhina Jordan & Gilbert, and R. stellu-
lata Jordan & Gilbert, we are compelled to regard the three as one specics.  We have compared our
specimens with the types of R. rhina and R. stellulata.

Recorded by Bean (1882), as Raja binoculata, irom the following localities: Sitka; Port Althorp;
St. Paul, Kodiak Island; and Wrangell. By Gilbert (1895) as Raja stellulata, from Pnimak Pass,
Bristol Bay. and along the northern shores of Unalaska Island at stations 3217, 8255, 3258, 3310, and 3312.

Ruju binoculate Girard, Proe. Ae. Nat. Sci. Phila. 1554, 196, San Francisco.

Raju cooperi Girard, Pac. R. R. Surv., 372, 1855, Shoalwater Bay, Washington.

Raju stellulata Jordan & Gilbert, I’roc. U. 8. Nat. Mus. 1580, 133, Monterey.

Raja rhina Jordan & Gilbert, Proc. U. S. Nat. Mus. 1880, 251, Monterey and San Francisco.
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8. Raja parmifera Bean.

One specimen (no. 2904) 7 inches long, and 4 eggs, dredged at station 4252, in Frederick Sound,
another (no. 3001 23 inclies long, at station 4291, in Shelikof Strait: one (no. 3005) 21 inches long, at
~tation 4295, in Shelikof Strait: two from station 4280, in Chignik DBay; and two from Alitak Bay. The
latter were bhoth males, and furnished the following notes: First example, length of disk 21 inches; width
24 length of tail 200 snout to angle of pectoral 185 tip of snout to eye 7.5; weight 14 pounds.  Second
example, length of disk 2% inches: width 31; tail 24; snout to angle of pectoral 22; tip of snout 1o e¢ye
9.5 weight 25 pounds. Thirty to 33 spines on median line of back and tail; no marginal row of larger
spines on tail in frmale: spines on back more numerous and smaller in female; male with two large
humeral spines, female with one; supraoceipital crest more developed in the male.

Originally deseribed by Bean (1882) from Hiuliuk, Unalaska.  Gilbert (1895) records it from Alha-

tross stations 3202, 3259, 3267, 3270, 3272, 3251, 3282, 3292, 3293, 3310, and 3313, all in Bristol Bay.

9. Raja aleutica Gilbert.

No. 1775 (1726), a specimen 33 inches long, collected at station 3602,

Dorsal and caudal fins covered with small prickles: -+ large spines in shoulder region on median line;
after aslight interspace 32 additional spines on median line of back and tail, 2 of the latter heing between
the dorsals.  The spines are large anteriorly, becoming smaller to the root of the tail, thence larger, as
large as the anterior ones for half Tength of tail, whenee they grow gradnally smaller to tip of (ail. - Teeth
quite sharp, conical; lateral edges of upper lip fringed; hack with small prickles everywhere, exeept
an area below and behind eyes to below shoulder region, and the edges of pectoral laterally and pos-
teriorly: a row of pores, with short tubes, on cach side and just below the first median spine, these
diverging toward each cye, running half the distance from spine to eye, the arca about them heing free
from prickles; astmilar row of pores around the entire margin of the disk and also on each side of the
nasal cartilage; ateral and posterior angles of disk broadly rounded, margin between these angles
gently rounded.

Originally deseribed by Gilbert (1895) from station 3257, north of Sannak Pass, Alcutian Islands.

10. Raja trachura Gilbert.
Recorded by Gilbert (1895) from station 3338, south of the Shumagin Islands.  Not seen by us.
11. Raja abyssicola Gillert.

Originally deseribed from Albatross station 3342, off Queen Charlotte Island, in 1,588 fathoms.
Family 7. CHIMAERIDE. The Chimeras.
12. Hydrolagus colliei (lLay & Bennett). Ratfish.

Common.  Specimens were caught in gillnet at Nanaimo; one was scined at Port Alexander, and
others were dredged at stations 1191, 1197, 4201, 4215, 4216, 4218, 4219, 4221, 4223, and 4246. Seven

1'16. 4.—IIydrolagus collici (Lay & Bennett).

specimens examined are L5 to 12 inches long.  We have examined another example (no. 2442) 13.5
inches long, dredged by the Albatross April 30, 1901, at station 3790, off Tatonsh Island Light, in 122
fathoms.  In this specimen the caudal is produced into a decided filament.

Yecorded from Alaska amd Alexander Archipelago as Chunara collwd (Bean 1582).



THE TFISIES OF ALASKA. 231

Family 8. ACIPENSERID.E. The Sturgeons.
13. Acipenser medirostris Ayres. (reen Sturgeon.

According to Mr. I. I'. Williams, of Chignik Day, 2 green sturgeon were caught some vears ago
(I1897) in the Copper River.  Each was about f feet long.  We were told of one scen in the Columbia
tUver which weighed 900 pounds.

It is said that years ago San Franeisco restaurants served sturgeon steaks ax sea bass or sole,

Family . CATOSTOMID.E. The Suckers.
14. Catostomus catostomus (Forster). Long-nosed Sucker; Novthern Sucker.
Very abundant in Watson River, near Caribou, Yukon Territory, where 76 specimens 4 1o 10.5
inclies long were seined July 18 and 19,
Head £.2; depth 5.5: cye 6; snout 2.2; dorsal 10; anal 7; scales 20-110 to 120-15 to 17, 60 to 65

in front of dorsal; length of pectoral 1.25 in head: ventral 1.6: height of dorsal 1.5, Color in life,
mottled olive; belly somewhat sitvery: head brassy; fins all dull orange, the dorsal darker at tip.

Fi16. 5.—Catostomus caltostomus (Forster).

Compared with specimens from Clear Creek, near Clearmont, Wyo., the Caribou speeimens have
consicderably smaller seales (the Wyoning specimens having only 90 to 100 in course of lateral line),
and more pointed head, with longer snout.

This species has a wider distribution than any other member of the family. It was described origi-
nally from the Hudson Bay region, and has since heen recorded from various localities from New England
westward to the headwaters of the Missouri and the Columbia and northward to Alaska. 1t is doubtless
abundant in all suitable waters from the Hludson Bay region west and northwestward. At Great Slave
Lake, on the Yukon, and elsewhere, it is a food fish of considerable importanee, especially to the Indians.
An examination of numerous specimens in the present collection indieates that the spawning season at
Caribou is entirely over by July 19.

Recorded from Nulato, Yukon River, as Catostomus longirostris (Bean 1882, Upper Kobuk River
(Townsend 1887). Nulato and Andreafski, Yukon River, and streams flowing into Kotzebue Sound
(Turner 1886).

Cyprinus castostomus Forster, Philos. Trans. for 1773, 155, streams about Hudson Bay.

Catostomus longirostrum Le Sueur, Jour. .Ac. Nat. Sci. Phila. 1817, 102, Vermont.

Catostomus hudsonius Le Sueur, Jour. Ac. Nat. Sei. Phila. ISI17, 107, Vermont, Giinther, Cat., vi1, 13, 1565,
Catostomus forsterianus Richardson, Franklin’s Journal 1823, 720, Lake Huron and Great Slave Lake.
Catostomus aurora Agassiz, Lake Superior, 3t0, figs. 3 and 4, 1850, The Pic, Lake Superior,

Catostomus longirostris, Jordan, Bull, U, 8, Nat. Mus., X11, 175, 1878 (Nulato, Yukon River; St. Michael’s, Alaska).
Catostomus nanomyzon Mather, Twelfth Rept. N. Y. Fish Comim. 1854, 36, Big Moose Lake, Northern New York.

Family 10. SYNAPHOBRANCHID.E.
15. Histiobranchus bathybius ((riinther).

One specimen reported by Dr. Gilbert from Bering Sea in 1895 at Albatross station, 8308,
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Family . NEMICHTHYID.E. The Snipe Eels.

16. Avocettina gilli (I3can).

Originally deserihed from Albatross station 2859, east of Prince of Wales Island, in 1,569 fathoms.
Only tlee type known,

FiG. 6.—Avocetting gilli (Bean).
Family 12. CLUPEIDE.  The Herrings.

17. Clupea pallasii Cuvier & Valenciennes,  California Herring.

The collection contains (4 specimens 2 to 12,5 inches long, from Loring, Marrowstone Point, Kilisut
Harbor, Admiralty Head, Pablof 1arhor, Litnik Bay, Cleveland Passage, Port Alexander, and Karluk;
Sitka, collected by Mr. Luttrell in September, 1893; Unalaska, July 2, 1900; Killisnoo, August 21, 1900;
Pyramid Harbor. August 23, 1900; Utsalady, Washington, October 2, 1895; Cordova Bay, Prince of
Wales Island, in 1897; Litnik Bay, August 15, 1900, and Petropaulski, June 20, 1900.

F16. 7.—Clupea pallasii Cuvier & Valeneiennes.

In the seining operations this species was found in abundance at Port Alexander, Kilisut Ilarbor,
Marrowstone Poiut (the examples all young), Uyak Bay (adults), Litnik Bay adults), and Cleveland
Passage (many young, 5 inchies long).

It is said to he abundant in Chilkoot Inlet in April and May. Seventy-one examples taken at Uyak
Day weighed 47.75 pounds, the average weight heing therefore 10.76 ounces. The average length was
11.67 inchies.  The individual weights and lengths are given in the following table:
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Ixprvipusrl LENGTHS ANXD WEIGHTS 0F SEVENTY-ONE Pacirie HERRING (CLUPEA PALLASIL, TAKEN
AT Uvax Bay, \raska, Aveust 4, 1903,

Specimen.  Length. ‘ Weight. Speeimen.  Length.,  Weight. Speeimen.  Length. | Weight. |

Inches.  Ounces. Inches.  Ounces.
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The herring is now a fish of considerable and growing importance in Southeast Alaska. It is salted
to some extent at certain of the salmon canneries, and when so prepared is an excellent artiele of foad.
For a number of years great quantities have heen used for oil and fertilizer at Killisnoo. Recently it has
come to be in great demand as hait in the halibut fisheries.

According to Mr. Cobb @, this fish is said tospawn in southeast Alaskain May to luly. The grounds are
widely distributed from ITowkan to Skagway and through ley Straits to Cross Sound.  After spawning
the fish are said to sehool out in the deeper water of Frederick Sound and Stephens Passage, and later
reenter the bays to feed.  During July and August they are filled with *‘red feed,” and are then very
difficult to eure. In September and October their food seems to change and they are then in prime condi-
tion. The runsare usually composed of mixed sizes, although in early summer the sizes are said to be
uniformly small in some places.

The herring is one of the clhief artieles of food of the king shilmon in the winter and spring in certain
parts of Alaska, particularly about Killisnoo, Chilkoot Inlet, and Ketchikan. This was observed during
an unusual run of king slamon, which began about the middle of January, 1905, and continued until May
18. There is usually a largé run of herring in Clilkoot Inlet early in the spring.

Recorded by Bean (1884) from Sitka; Old Sitka; Port Althorp; Port Mulgrave; Chugachik Bay.
Cook 1nlet; Ilinliuk, Unalaska: St. Michael; and Port Clarence: and 11882) Wrangell. Unalaska and
Herendeen Bay (Gilbert 1895).  St. Michael; Unalaska Harbor, and Norton Sound (Nelson 1887, Port,
Clarence (Seofield 1899).

a Fisheries of Alaska in 1906, Bureau of Fisheries Document 618, p. 52, 1907.
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18. Alosa sapidissima (Wilson). _ltlantic Shad.
The shad has extended itsrange far northward.  The cannery at Fairhaven took one about July 1,
19053, and the tishermen at Birch Point got about 3,000 in one day.  The species has heen reported from
Stikine River and in 1904 it was taken at Kasilof, on Cook Inlet.

F1a. S.—Alosa sapidissima (Wilson).

Fawmily 13. SALMONIDE.  The Salmons, Trouts, and Whitefishes.
19. Coregonus kennicotti Milncer.  Rennicott's Whitfish.

Two specimens, 6 and 6.25 inches long, were sccured at Lake Bennett.

Scales 13-76 to 82 §; gillrakers 5414 (right), 7412 (left), rather long and slender, somewhat
blunt tipped, but firmer than in €. quadrilaterelis, their length about diameter of pupil.

This species may be readily distinguished from the round whitefish found in the same waters by
the somewhat larger mouth, longer and more numerous gillrakers, larger and much more caducous
scales, and more elevated hack.

This species of whitefish is probably common in Lake Bennett, Tagish Arm, Lake Atlin, and other
headwaters of the Yukon. 1t has been previously recorded from Alaskan localities as follows: Yukon
Paver at Nulato and St. Michael (Bean 18582), Middle Kohuk River (Townsend 1887), rivers about
Point Barrow (Murdoch 185831, St. Michael (Nelson 1887), and Barter Island near the mouth of the
Mackenzie River (Scofield 1599,

20. Coregonus quadrilateralis Richardson. Round 1V hitefish.

Twenty-five specimens, 3.75 to 11.5 inches long, seined in Lake Bennett, and 4 at Caribou Crossing.

Scales 10-95 to 100-8; gillrakers very short and weak, about 74-10.

This is apparently the most abundant species of whitefish in the headwaters of the Yukon. The
young were very abundant in Lake Bennett, where many examples were seined in shallow water. Tt
appeared to he less common at Caribou Crossing.

One large example was obtained, August 5, by Dr. Gilbert in Wood River at the upper trap.
Gillrakers 648 and 8410, short, blunt, and weak; scales 10-101-8.

Colar in life, light olive: scales darker edged, sides silvery; 13 diffuse, roundish, dusky blue spots
along lateral line and 2 or 3 above it posteriorly; vestiges of parr-marks: upper fins very slightly red-
dish olive, lower hright ereamy orange: operele and shoulder har creamy orange.

At Caribou Crossing this whitefish is of considerable importance as a food fish. The principal
supply is said to come from Lake Atlin, where it is caught in winter as well as at other scasons. It
is doubtless common in all suitable waters in the Yukon Basin.

This species has previousty been recorded from the following Alaskan localities: Yukon River at
Nulate and Fort Yuken (Bean 1882); Yukon River at Nulato and Unalakleet River (Nelson 1887); and
Yukon River at Fort Yukon (Turner 1586).
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21. Coregonus nelsoni Bean. Nelson's WWhitesish.

We have a single specimen, no. 2927, 12 inches long, collected in Lake Bennett, British Columbia,
July 20, 1903,

Originally deseribed by DBean (1884) from Nulato, and since recorded from Middle Kobuk River
(Townsend 1887), Point Barrow (Murdoch 1885), Nulato and Andreafski. Yukon River (Nelson 1887),
and Graatley Ilarbor (Scoficld 1899).

22. Argyrosomus pusillus (Bean). Least 1Whitcfish.

Six specimens, 9.75 to 10.5 inches long, obtained at Caribou Crossing, and § specimens, 4.5 to 10
inches long, seined in Lake Bennett.  The 4.5-inch Lake Bennett specimen ix deseribed as follows:

ead 4.67 in body: depth 5.5; eye 3.75 in head: dorsal 10; anal 12; ventral’11; scales 10-90-8,

Body rather elongate, compressed; mouth oblique, gape rather small, extending back about hali
the length of the maxillaries: lower jaw considerably projecting: maxillary broad, somewhat curved,
not extending much beyond the anterior margin of orbit, its length 3.13 in lead: mandible long, reach-
ing to below middle of pupil. 2.3 in head; tecth alinost microscopic, in both jaws, noue on tongue; gill-
rakers long, slender, and numerous, 10426 and 13+428; dorsal high, its longest ray (about the third)
about 1.3 in head and about twice length of base; base of dorsal 2.5 in head; dorsal rays shortening
rapidly after third and fourth, leaving the margin of the fin very slightly concave; insertion of dorsal
midway between tip of snout and a point about half way between adipose and caudal fins; caudal large,
equally forked, both lobes and indentation acutish; anal low, its longest ray 2.25 in head, its base 2 in
head, its posterior margin slightly concave: ventrals inserted somewhat hehind origin of dorsal, reach-
ing about two-thirds distance to origin of anal, the length of their longest rays about 1.3 in head: pectoral
equaling ventral.

Bluish above, with minute black punctulations; sides below lateral line and a short distance above,
silvery, belly white; dorsal and caudal almost imperceptibly dusky; other fins wholly plain: iris sil-
very, a narrow blackizh ring about the orbit, plainest above and below,

This little fresh-water herring iz probably not so abundant ia the Yukon basin as the two preceding
species.

The species was originally described by Bean (1889) as Coregonus pusillus from Kuwuk (Kobuk)
River. He had previously recorded it in Cruise of the Corwin (1889) as Coregonus merekit var., from
Hotham Inlet, Kotzcbue Sound. It has also been recorded by Bean (1882) from St. Michael and
northern Alaska; by Nelson (I887) from Andreafski, Yukon River, and by Scofield (1899) froru Grantley
Harbor and Barter Island near the mouth of the Mackenzie River.

23. Argyrosomus lauretta (Bean).

Originally described by Bean (1882) as Corcgonus laurettz from Point Barrow and Port Clarence,
and recorded by him also from the Yukon River at Nulato. Other records are as follows: Yukon River
at Nulato (Nelson 1887); Meade and Kuaru rivers and Elson Bay (Murdoch 1885): and Nushagak and
Naknek rivers (Gilbert 1895).

24. Argyrosomus lucidus (Richardson).
The only record for this species is Hershel 1sland (Scofield 1899).
25. Argyrosomus alascanus Scofield. (PL x1v, fig. 1.)

Originally described from Point Hope and Grantley Harbor (Scoficld 1599): not yet known from
any other place.
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26. Stenodus mackenzii (Richardson). Inconnuw.

Although no specimens were obtained by us, this species is known to oceur in the headwaters of
the Yukon. It has been reported to us by Messrs. Osgood and Maddren, who saw it in the Yukon in
w00, Mr. Presnell, of Chignik Day, says that he saw an example 10 inches long at Eagle City in 1898
which bad heen taken through an air hole in the iceoand he thinks he saw another, weighing 3 or 4
pounds, on Forty-mnile Creek.

F16. 9.—Stenodus mackenzii « Richardson .

Townsend 118871 records one specimen taken in the Middle Klawak (Kobuk) in August, 1885:
Nelzon (ISST) records it from the Yukon at Nulato, Kothik., and Andreafski; Turner (1886), from St.
Michaels: and Seofield (18049) from the Mackenzie River.

27. Oncorhynchus gorbuscha (Walbaum). [lumpback Salmon; Pink Salmon. (Pl xxmi—xxvi.)

The humphack salmon is the most abundant salmon in Alaskan waters. Tt exists in millions,
swarming everywhere along the shores and in waters near the sea, in streams, brooks, lakes, swamps,
and brackish lagoons in fact, in all places where fresh water, however little, may be found. Tt iz
ordinarily not found far from shore. and does not run up the streans for great distances, It does not
frequent the larger rivers, and is therefore almost unknown in the Sacrainento and Columbia, and even
in the Fraser; but in the smaller streams it ix found practically everywhere from California to Bering
Rea, wherever a stream of fresh water, however small, enters the =ea.  Dr. Bean records it from
Refuge Cove, Cook Inlet, and St. Paul, Kodiak Island; also from Colville River. Townsend July 2
to August 25, 18857 found it in the Middle Kobuk River; not more than a half dozen individuals were
scen, however, among the large numbers of fishes examined at every village of natives.  Scofield (1899)
found this species at Port Clarence about the middbe of July, at which time it was beginning to run up
the river back of the inner harbor.  Gilbert (1895 says:

The humpback salmon was seen by us at Port Moller on the northern side of the Alaskan Teninsula,
during two visits, which included the first two weeks and the Tast week of July, 1890, During the first
part of this month they were running in small numbers, and, as a few scattered ones only had been taken
al Unalaska up to June 16, 1890, it is safe to indicate the tirst of July as the beginning of their appearance
on that part of the coast.  In the early part of their run they proved a very aceeptable fish, hut later
they rapidly detertorated. On our return to Unalaska, July 31, 1890, we lu;u‘nmll that they had been
running for several weeks, and during several visits in the month of August they were found in incredihle
o bers erowding into the mouths of the small streams which flow into Captains Warbor.  Both pools
and shallows seemed full of them and large numbers were dyving within a few hundred yards of the
beach.  The spawning scason appeared to begin early in August.

According to Murdoch (1885), humpback salmon occur sparingly at Perignak, Elson Day.  Nelson
(IS8T states that the run at St. Michael hegins about the middle of June and that the fish continue
rather numerous until the end of July.  They were scen in abundance at all places visited by us in
July and August.  On July S some were taken in a gill net in Yes Bay. At Klawak they are plentiful
and unusually large, running about 14 to the case in eanning.  Usually 20 to the case is a fair average,
though they often run as small as 25 to 30 to the ease.

At Afognak Falls, Sugust 3, humpback salmon were found running in great numbers; they were
seen in all parts of the stream below the falls, some jumnping, others in the water often with their fins
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sticking out. The falls are in several parts, three heing of considerable height, and with quieter water
between.  The upper or main fall is far more serious, and the salmon make many unsuceessinl attempts
to ascend it. The lip of the fall is very irregular and broken in many places. and at different levels
are found pools or corners with less turbulent water where the fish can rest on their way up.

Just below this fall is a large relatively quiet pool extending the full width of the stream and perhaps
100 feet down the stream.  This pool was literally packed with salmon: they seemed to be lying nearly
as close together as possible and there must have been many thousands «f them.  Nearly or quite all of
them, unless disturhed, lay with their heads upstream. They were all restless and seemed to be moving
about more or less, usually trying to get neaver the fall—some pushing upward to the edge of rough water,
then jumping wildly, sometimes gaining a little. but maore often hitting the hank or some projecting rock
orswilt water and gaining nothing.  Tmmediately under the fall they were jumping all the time.  During
the hour of observation there was searcely a moment when one or more salmon could not be seen in the
air or making their way against the nearly vertical cwrent.  The vantage ground from which they
started was not good and the jumping appeared to he aimless and at random.  Often they would jump
straight up when some distance below the fall, frequently the wrong way. sometimes even downstreams:
sometimes striking the hank or a projecting rock, to be thrown back into the water, only to try the leap
again. Occasionally a salmon which had reached the foot of a descending sheet of water would. with
better judgment. jumyp toward the gheet and perhaps strike part of the way up. where it would maintain
itsell for a moment, perhaps advancing a short distance. but finally losing. to be earriel or dashed, some-
times sidewise, sometimes headforemost, back into the pool below.  During all the time of observation
by the authors not a single salmon was scen to make the fall, but others of the party saw some succeed,
and in the stream above the falls were seen several salmon that of course had gotten over.  Into one pool
easy of access, at the foot of the fall and containing as many salmon as it could possibly hold, one of
us put his hand to lift a salinon out. By elosing the hand over the gills it was possible to hold on to the
fish without any ditliculty, and so long as this succeeded the other fish took no alarm, but when one
escaped it and all the others scurried down the falls in the most reckless way.

The entire stream from the falls to its mouth was well filled with salmon.  Nearly all appeared to
be humpbacks, although there were evidently a few sockeyes among them.  Nearly all of both species
were fresh from the sea and apparently in excellent condition.

In many places humpback salmon were scen jumping, in bays, passages and river mouths. At
Sitka (August 20) hoys were scen gatling them in Indian River near its mouth. The males were greatly
humped. All reports were to the effeet that the run in the streams near Sitka was unusually large in
1903. The same was true at Killisnoo.  We often saw humphack salmon along the shore where the only
fresh water was seepage through the sand and gravel.  They would often throw themselves out on the
bearh in their efforts to reach fresh water.  IMumpbacks are said to oceur in the Yuokon in July and
Augnst, though in limited numbers. We seined large numbers on July 25 at Pabloi Bay, southeast
Alaska; also at Sitkoh Day, July 26. The species was noted also in Silver Creek near Sitka. July 29,
Fry 1.3 inches long were taken May 22 with a lot of coho fry in sloughs or little pools along the Karluk
River near its source.

The run of humpbacks extends. perhaps, throngh a longer period than that of any other species. In
Southeast Alaska it begins in June and continues until Seprember or even later in some places.  North-
ward the period is somewhat shorter. On Puget Sound and southward it is more prolonged and
continues late in the fall. Asalready stated, the humpback salmon as a rule do not ascend streams to
great distances. i they enter large rivers at all they are apt to run into the first small tributary siream
which they reach. They prefer, however, the smaller coastal streams. and are therefore not ofien seen
in numbers at any distance from the sea.

They are quite persistent, and. in a measure, suceessful in their efforts to ascend streams in which
considerable falls occur.  Observations similar to those on their attempts to ascend Aognak Talls were
made at Pablof Falls July 25, and at Dorr Falls. Naha Stream, August 30. and indicate that the hump-
back jumps quite as well as any of the other species of salmon.  Where the water conditions—depth,
current, width, ete.—are favorable it can probably make a vertical jamp of 10 feet, bhut to ascend a fall
with that vertical lieight frequent attempts would probably he made before success was attained., as the
jnmping appears (o be more or less at random. 1t is perfectly evident that the salmon does not select a
particular point on or near the lip of the falls where it proposes to strike; it simply jumps aimlessiy,
and sooner or later strikes the fall at a place where it is able to maintain itself and from which it can
ascend into more quiet water above the falls.
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Unlike the sockeye, this salmon does not refuse to enter streams which have no lakes in their head-
waters, It seems to be entirely indifferent as regards this stream character; it selects its spawning heds
in streams with or without lakes in their course. 1 in a stream with lakes, the beds may he in the stream
above the lake, helow the lake. or even in the lake itself. 11 there be one essential feature, aside from
temperature, it i probably that the stream must he o relatively small one,

The humphack is thé smallest of the 5 =pecies of Pacific coast salmon.  The results of a large number
of measurements and weights are shown in the table which follows:

LexcTiis AND WEIGHTS oF HUMPBACK SALMON,

Num-
ber L
1Xam- \‘i.\luxx- Mini- | Aver-  Maxi-  Mini-  Aver-
ined mam.  mum. | age.  mum,  mum. age,

Length. Weight. Average for all.

Locality and date.
Length,  Weight,

’]nchmn Imhfs Inches. Lbs.  Lbs.
i L 2

Inches.  Dounds.

Shipley Bay Aug. 240 ... . { : :‘; 5 B, 41 3.77
Bear Harbor. ..oo. oveeeeenn. . { (4 e 23.95 £.00
Tort Ellis, Home Stearn (\ng. { ; g“ 22.33 4.06
SUKKWAN (AUZ. 2N oo oeeeeeieennns { { e 22.13 3.93
TTunter Bay (Aug. 2% . oo, { : '3 23.09 4. 62
Funter Bay (Inly 23 ..., .. .......... { : kS

DOM et { P T
Yakutat (AUZ 150 e e eoeneeeeeneeaennss . ; A
Litnik Bay (AUZ. 3 «onrennnennenanns { i j B 21,6 3.8
Klawak. . .ooooieiiiiiiiioin o coonn { -nhr{ ; if ‘ 23,78 484
Cleveland Passage (July 13, ... { 2‘; : ' :ll‘_ ¢ 22.46 497
Yes Bay (JUy 171 eeneeaeaean s N 4 ST A 6.9
Kegan(Aug. I oo il { 1:,1, ; Y 5 31 }1 ..... 4.7
Nowiskay (Ang. I'h oo oLl { ”l',l' : ________ g j(510 zé ‘:» ......... 1%
Quadra (Apg. ..ol { 135 | { """" ; (7)(; Z‘{" } ......... D%
Karrta Guly 260 oo oo { ! " s e a7
Kurte (Aug.2, 1004 ... | | - 5 | N e 1.55
Scowl Arm (Aug. 200, Lol { _,“(: : g. :; } ......... 4.7
Woord River (uly 1. ..o { h (: e || ph e o 51375 } 19.972 2.333
Nushugak River (July 221, ... ... { o ;: Sl ‘ s | ot B S o } 21004 3.809

Three dozen humpback salmon (hoth sexes) were weighed at the cannery at Wrangell, July 13.
The average weight was 5.8 pounds, the average length 24 inches. At the cannery of the Thlinket
Packing and Trading Company, July 23, 30 fish (both sexes) gave an average weight of 4.2 pounds
aned an average length of 24.46 inches.

A male humpback taken in a gilinet in Yes Bay, July 9, was 25 inches long and weighed 7 pounds.

From the above (omitting those weighed in 1903 and 1904 by Mr. Chamberlain, for which the
lengths ave not given) it appears that the largest male humpback examined was 27 inches in total length
andl thal the maximum weight was 8 pounds,  The smallest male was 19 inches long and the minimum
weight 2 pounds. The largest female was 25 inches long and the heaviest weighed 5.5 pounds.  The
smallest female was 17 inches long and the minimum weight was 2 pounds.  The average of 341 males
was in length, 25,49 inches, in weight 4.3 pounds; of 441 females, length 22.59 inches, weight -f pounds.
The average length of thee 782 fish (both sexes) was 22.64 inches, and the average weight 4.13 ponnds.
The examples weighed Dy Mr. Chamberlain at various places in 1903 and 1904 appear to he somewhat
heavier than those examined by us. The T5-pound male weighed by him at Yes Bay, July 17, is 3.5
ponnds heavier than any examined by ns. And the heaviest female (7.5 pounds) ¢xamined by him
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was 2.5 pounds heavier than the heaviest sweighed by us. The average weight of 1,597 fish (782 weighed
by us, 815 by Mr. Chamberlain) was 5.25 pounds. The Yes Bay humphacks appear to be heavier
than any others.

An examination of these figures and the detailed data on which they are based does nat, however,
indicate that any geographic races can be recognized.  While the averages for the different streams
show considerable differences in some instances. the individuals from any one stream lack homogeneity
and show a range of variation in length and weight great enough to include that of the different streams.

The humpback salmon ix known to the Russians as gorbuscha and to the trade as pink salmon.
Not until recently in the history of the salmon-canning indnstey has it been utilized.  Its flesh is pale
or pink in color, less firm in texture, and with less of the salmon fiavor characteristic of the sockeye
and chinook. For these reasons canners were slow to utilize it. .\ few years ago, however, a number
of enterprising canners began putting up this speeies under the name of pink salmon and during the
last five or six years the industry has developed enormouslty. The pack of many canneries which
originally put up nothing but reds consists now largely. in some cases almost wholly, of pinks. Many
canneries which at first utilized the humpbacks only at the end of the season in order to make up their
guaranty are now canning them whenever they can get them.

Although as a canned product not ranking as high as the red, the king, or the coho. pink salmon
is a delicious article, palatable, very nutritious, and thoroughly wholesome in every way. As a food
product its place iz now established and in the future it will only increase in popularity.  When fresh
and directly from the sea it is, next to the king, generally regarded as the best of all the salmons as
a fresh fish. Asasalted fish also it ranks high, and salted humpback bellies are esteemed a great
delicacy.  This fish, however, does not keep well 1n the fresh state, the flesh hecoming soft soon after
the fish is taken out of the water and becoming tainted in forty-eight hours or less, even in the cool
climate of Alaska. DBy the time the fish has reached the spawning heds or even the mouths of the
rivers, its flesh has lost most of the oil it had and is then almost worthless as food.  Only when caught
some time before it would have entered the streams is it fit for food.

The catch of humpbacks in 1906 was second in value only to the red salmon. In that year the
total number of humpback salmoen utilized in the Alaskan fisheries, as given by the Alaska salmon
agents, was 7,707,999. The bulk of these were canned, thongh many were utilized in other ways,
as fresh, salted, ete. Reducing the entire catch to the basis of canned salmon, the total product
for 1906 equaled 357,428 cases which, at average current prices, was valued at $1,061,463.

Tue Becixying aNxp Exping oF CoumMERCIAL FrsmiNe ror 1lvmpBack SacmoN AT Various FrsimiNg
STATIONS 1IN ALasga, 1900 axp 1904-1906.

NoTE.—The faet that the name of a river is given does not necessarily mean that fishing is earried on in the river itself;
in many instances the fishing station is in the vicinity of the stream and its name has been used in order more clearly to
locate the streams. The dates given do not necessarily mean the beginning and ending of the run for each stream, as the
fish may have been running for some time before the cannery men were able to fish the stream, and the paek may have
been obtained and fishing stopped before the end of the run.

1900. 1404, i 1905. 1906.

Fishing FiShing\ Fishing Fishing Fishing | Fishing Fishing Fishing
began— ended—]begﬂn— ended—  began— | ended— began— ended—

Waters.

Bering Sea. 5
Nushagak Bay.......... ... .. ... . 8§ Aug. 6 Jume 19 | June 30 June 16 Aug.

4

Wood River. . | July —
Kvichak River. . July 15 July 25 Jupe 21 Aug. 5 June 26 | July 26 June 20 Ang. 7
Naknek River July 23 July 285 July 1 Aug. 2 June 14 | July 30 June 21 July 31

Central Alaska. ‘

Chignik Lagoon and River................. July 2 Ang. 19 B 11E] = B S A S

Kodiak Island: Karlnk. ... .. .o..o...oo0 ... .9 d B (loas G0G000a08 SEBHABGE b
Cook Inlet (Kasilof).. Aug. Aug. 13

Prince William Sound: Cordova Bay

Southeast 4laska.
1 Aug. 20 July 26| Aug. S .. ....... |

v 15 July 30 July 14 | Aug. 10 July 5! Aug. 11
A AN Y g hnsansadbosssacosoanaa do...[ July 31

Yakutat Bay: Humpbaek Creek
Situk River
Ankau River.
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THE BEGINNING AND EXDING OF COMMERCIAL FisHING ForR HUspPBack SatymoN AT Various [isuiNe
SraTioNs IN Avaska, 1900 axDp 1904-1906—Continued.

1900, 1904, ! 1905. \ 1905,

LI Fishing | Fishing = Fishing Fishing = Fishing | Fishing | Fishing Fishing
began—  ended— @ begun— ¢nded—  began— | ended— | began— ended

Southeast Alaska  Continued.

ApkauSlough. ...l WL e e PR July 13 July 27 July 26 { Aug. & . .oAug. v
Abrnklin River o cooc o do... Aug. 17 [No 'run.] Jul} 10 Da.

\nrt.o Bay, Yakohi Tslind. . July 25| Aug. 20 | July 25 Aog. 11
Takans 1&41\ Yakobi Istamd. ... . July 20| Aug. 27 | Aug. 3 Jdug. 3

Cape Edward, off Chichagof Island . Aug. 21 | Aug. 5AG00

Portlock Imer Chichagof Island. Aug. 10 | Aug.

Cross Sound:

Aug. 26

Soapstone Point, Yakobi Island.... .. o) no o S July 31| Aug. 1
Listanski Stradt. ..o s .. .0 P . v Aug. 3 Aug. T
Port \lthnrpo Chichagof 1s 27| Aug. 5....
James Bay () . wz 5o w— e geoodooo | July 27 .
Kochtakeene (" ..................... 5 R oo o | S Aug. 4| Ang. 13| July 25 Aug. 13
Icey Strait:
X Te PG B o O 00 cooans  caon = ooo moooccoco B JIF & |l ooamanss-
Glacier Bay
July 29| July 29 | July 17 July 28

Bartlett B:ly ..............
asant Island. .

____ June 22 | Sept. 14 | July 12 Sept. &
. June 26 Sept. 22

ana
Chilkoot Inlet and River. oo N
Eagle River................. ... . ...
Teé larbor. .
Lena Cove. .

Ang. 22
1

Auk Bay.
Chatham St :
Funter Bay, Admiralty Islamd. ... ... .
Basket Bay, Chicagof Islund. .. .. ... ..
Flat Bay. Chicagof Island... .. ) .
White Rock, Chucagof Islund . ... ... .
Sitkoh Bay, Chicagof Island .. ... .. ..
Peril Strait, Rodman Buay, Baranof

]| ‘ Da.

Island..................
Bay of Pillars. _...... .
North Arm, Kuoiu Island. - 5 | Aug. 30
Sonth Arm, Kum Island 5 Aug. 31 ... L Do.
St Michae! Bay: Kuiu Bay.Kuin Island . = \ . 0 ‘ Do.
Stephens Passage. . ... ... ... s June JR T DA S
Takn Inlet....... Jualy
Port Snettisham
Seymour Canal. ... ... Aug. —
Pleasant Bay, Admiralty
Frederick Somnid:
Saginaw Bay, Kuin Islamd. oo it e et iaieaaan. £ Aug. 20
Portige lh\- Wupreanof Island, o . oo .
Cleveland Passage........ ......... .. : A Dao.
Wrangell Strait:
Petershurg Creek. Mitkof Islund. .. .. Iuly 15  Aug. 31 | July 10| Aug. 28
Blind Point, Mitkof Island. ... ) July 1 Oct. 1| Aug. 14
Dunecan Canal. Kupreanof Islund_ ... Iuly 16 Sept. 6| July 23
Sea Otter Sound: Fokhini Stream, Kosei-
usko Islund. .. ... .o oL L

Iphigenia B
Tonowek Buayv:
Sarkar, Prince of Wales Tsland. . ...

Nabakay. Prince of Wales Island. Aug. 24
nn1f of Esquibel: Shineha Creek, rinee of
ales Island ..o oo Lol Aug @
S m Alberto B.l) 8
Klawak Inlet, Prince of Wales Island. . Sept. 1
Big Ilarbor, Prinee of Wales Island. .. Do

Tlevak Strait: Skookum Chuck. ... ... ... Avg. N Sept. 3
Cordova Bay: Hetta, Drince of Wiles

Island. ... ... o, Sept. 1
Sumner Strait: !
Shipley Bay, Koseinsko Islund. .. Aug. 31
Shakun Bay. I'rince of Wales Isk and . Ang. 30
Capder and Elcopdam Bay, Prince of
Wales Island. ... ... ... ... . ... ) 0 Do
11ole-in-the-Wall, Prince of Wales
S L B . . N P STt | S July i Aug. 23
Seclusion Harbor, Kuiu Island. ... . .. .. e S Sept. 1 TR < SOl e |
Point Barrie Stream. I\uprmmofl\hmm July 10 July 14 Do.
Totem Bay, Kupreanof Island. o Aug. 12 Aug. 25 [ Aug. 24
Red Bay. Prince of Wales Island. . o oo July 23 July 2 Aog. 31
Blind Slough, Kupreanof Island.. ... ... .. . Sept. 1 S R - PR
Stikine River...................... ... . L July 23 Aug. 4
Zimovia Strait:
Olive Bay, Etolin Island. ... . .. e 3 July 25 Aug. 1 July 12 Ang. 1

Thoms (Ol Village) Stream, W rangell
Island. .. ... ... il ANg. 50 AU IS e e . Sept. 3
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THE BEGINNING AND ExpING oF CoMMERCIAL Fixaine ror HTvapBack Saryox at Variotvs Fisnine
STATIONS IN ALasEs, 1900 axp 1904-1906—Continued.

1800. 1004, 1905. 1905,

 Fishing Fishing I-x:hm,, Fishing Fishing Flﬁhmg Fishing Fishing
| hegan— ended—  began— | ended— &hegan— ended— began— ended—

Waters

Southeast Alaska—Coutinued.

Clarence Strait:

Salmon Bay, Prince of Wales Island .. July 25 Sept. 6 June 15 Sept. 4

Eagle Creek, Prince of Wales Island. . ept. 1 do... Do.
Whale Pasuge Prince of Wales Iskund . Sept. 8 ....do... Sept. 10
Lake Bay, Prince of Wales lsland. .. .. Sept. 1 ....do... Sept. 4
Cotlman (‘o\'e, Prince of Wales Istunid. . Do.
Valdemar Bay, Prince of Wales Islani.
Steamer Bay, Etolin Island......
Rocky Bay, Etolin Island... . .. 0500904 5 Sept. 4
Ratz 1larbor, Prince of Wales Isl: nd. o 0 0l 5o 00 BRBBESEEIGERE00 July I | Sept. 11i....do... Do.
Ernest Sound— f

Union Bay, Cleveland Peninsula. .. Aug. 14

Vixen Point, Cleveland I‘?ninsulu.. 7. P ) S  Aug. 26
Etolin Cove, Etolin Island (?) . ' Aug. 30
Menefee Inlet, Etolin Island. . A Aug. 5
Santa Anna Bay, Cleveland 1" enin- ’ \

1K 000 o S0 o o0 0 20 a0 ik ool Bacaccaad % - ; Aug. 27 Aug. 27
Point Warde, Cleveland 1l'eninsula . 1Y 3 R | [N .. — 7 | July 28
Anau Creek, Cleveland Peninsula.. Sept. 4

Midway COve (M eemnrnnennns Aug. 30
Meyers Stream, Cleveland Peninsula. 5 ; L Sept. 3
Thorne Bay, Prince of Wales Island. .. ......o..o|oeeoen... . . Aug. Sept. 4
Kasaan Bay— .

Karta Bay, Prince of Wales Island. July 18 Sept. 3

Twelve Mile Arm, Kina Stream,

Trince of Wales lsland Dao.

Skow! Arm, Prince of Wales Island. Sept. 3
RBehm Canal—

Naha Stream, Revillagigedo Islund .

Yes Bay, Clevelan:d Peninsula. ... .. j

Unuk River..... R . Aug. 29

Chickamin River

Checats Stream.. N Aung. 3

St BN BREYS0 oq« aansas aamaa00 GGEEKIS 5000 505, #aSasaak d
Tongass Narrows— |

Ward Cove, Revillagigedo Island... Ang. 3 Sept. 6

Ketchikan Creek, Revillagigedo Is- | ]

1 e e = Sept. 3
Cholmondeley Sound Sept. 3 Sept. 15
Dora Bay, Prince of Wales Island.. SNTTR, ¥ 28 Sept. b

Peter Johnson Stream (Dolomi). Pnncp
of WalesIsland............... ... -
Moira Sound—
North Arm, Prince of Wales Island.
Shalelair, Prince of Wales Island. ..
Browns, Prince of Wales Island.... .. ... ... .. ... .. ...
South Arm—
Kegan Stream. Prince of Wales
Tsland ... oo e i Aug. 2 Sept. 1 July 29 Aug. 29 July 11 Sept. 6
Nowiskay Stream, Priuce of
Wales Island ... ... .. ... ... Aug. 9! Aug. 25
01d Johnson Stream, I'rince of
WValesHliSIan dFUSOUNNINNESINE. J5 NI | Aug. b & July 13 Sept. 3
Nichols Passage—
Blank Inlet, Gravina Tsland.... ... Aug. o &
Bostwick Tnlet, Gravina Island.
TTemlock 1sland, off Annette
TR, P8 o oo SR . B B coc0o00 caocodBle
Tain, Annette Island
Tamgas Harbor, Annette Isiand.
Nadzaeer, Annette Island
Revillagigedo Channel:
George Inlet, Revillagigedo Island..... . 3 Sept. 5 July Sept. 1
Carroll Inlet Revillagigedo Tsland . .
Thorne Arm, Revillagigedo Island__. .. .. . g. Aug. 24
Hassler Harbor, Re\’ll]ag‘ngedo Island..

Aug. 25 June 30 Sept. ©

Sept. s

Nancy Haiunes (7). 10
Duke Island. . 31
Boca de Quarlra . 26
VI S NES D0 0 o o 0 oo S0ABEBGE. o oo ok A A0h a0t HoaBEB800d [Bansocasgaa aaaaae 23]
Foggy Bay.......

Nakat Inlet 10

B. B. F.1%06—16
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28. Oncorhynchus keta (Walbaum). Dag Salmon: Chum: Calico Salmon. (Pl. xxvir and xxvin.)

The dog salmon is a species of wide distribution.  On the American coast it ocenrs from San Francisco
northward at feast to Motham Inlet, Kotzebue Sound, and Bering Strait (Bean 18821, 1t is found also
m the Asatic coast and is the principal salmon in Japanese waters, where it is known as saké. It is
not abundant on the coast of California, but increases in numbers northward, being most abnndant in
Southeast Alaska,  Dr. Bean records it from Old Sitka. from Alexandrovsk, Cook Inlet, and irom
St Pauls Rodiak Istand. Mr. ITess reports its occurrence at Teller in a stream flowing into Port (larence.
In the streams of Seward Peninsula it runs from July 15 to August 31; then comes a mixture of dog
~salwon and zilver salmon. The species was found by Mr. Hess on July 1, 1900, near Council, in the
lower IMish River, which flows into Golofinin Bay.

It is said that the run of salmon in the Tanana iz not great enough for canning purposes; but in
the Yukon at the mouth of the Tanana the run of salmon (all species) is probably enough to justify
commercial fishing.  Mr. Townsend (18850 records it as the principal salmon of the Kobuk River.

According to Mr. I, W, Nelson (1880 the dog salmon is abundant at St. Michael. The run begins
at the end of June and ix over by the last of July. On account of its great abundance, this is to the
Ezkimo the most valuable food fish about the shores of Bering Sea and the lower Yukon and Kuskoquim
rivers.  On the lower Yukon the main run occurs hetween the last of June and the end of July. The
fish 1s rarely taken at St. Michael hefore June 12.

Dog salmon are =aid to go through Chilkoot Lake and spawn in its inlets, but we have no positive
knowledge to this effeet. ¢ Sitka on August 20, where hoys were seen gaffing salmon at the bridge
across Indian River. several dog salmon were noted.

Dog salimon were scen by us at most of the canneries visited, especially in August.  We saw them
at Taku Inlet (July 141, Killisnoo and Sitkoh Bay (July 26), Chignik (August 9 and 10), Kell Bay
August 23 Dundas Bay. Point Ellis (August 21', Funter Bay (July 23). Hunter Bay (August 28),
Cleveland Passage (July 13), Pillar Bay and Loring.

The rnn of dog salmon in Alaska seems to come later than that of any other species except the coho.
In Southeast Alaska the scason is not at its height until late in August or September. Spawning fish
have been taken in the vieinity of Fort Yukon in August and September. Like the humpback, the
dog salinon zeems to prefer the smaller, coastal streams.  Although it runs to some extent in the larger
rivers, such as the Columbia, Copper, and Yukon, it ordinarily does not ascend them to great distances.
1t i~ unknown in the headwaters of the Columbia: the records of ““dog salmon ™ there and in the head-
waters of other large rivers probably refer in most cases to spawning males of the chinook salmon, which
are, in many places, popularly known as ““dog salmon.”” This species is most abundant in small
streams near the sea and in 1the small lower-course tributaries of the larger streams.

The dog xalmon is second in size only to the chinook, as is shown by the following table. A total of
202 samples were examined.  The average weight of these was 8.33 pounds, the average length, 29 inches.
The largest inale examined was 35 inches long and weighed 16 pounds; the smallest was 25.5 inches long
and weighed d pounds. The largest female was 33 inches long and weighed 15 pounds, the smallest female
was 25 inches long and weighed 7 pounds.

MEASUREMENTS ANXD WEIGHTS OF DoG SaLyox.

\um- Length. Weight.
Calit .\.n'nn> o i { s o g ___ Average Average
Locality. herex-  Sex. n fiesarsi e R
amined. Maximum. Minimum, Average. Maximum. Minimum. Average. gth. GIZ I
Inches. Inches. Inches. Pounds.  Pounds. Pounds. Inches. Pounds.
Dreenil ) 1 Bl R 13,40 E -
Chignik..... \ 3 ; 96013 3 0m S 13 20857 9.34
lele vt | 1 8 0 3ROE....o...... 10.00 . =
snkkwan .. \ i N Y D 10.00 30. 5% 10.00
] &8 4 33.00 16,00 - © e
i B 31157 12.17
; 3 31.50 16.00
L 20, 40 10.00
\ ]J B
( t v - .
\ 14 i 20.13 829
1 3 29.50 12.00
{ 15 ‘s 4 SR
28,001 L)
11 bt
1 2 27.50 7.50
i 50 Z 29,015 -
29.015 N 192
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Asa food fish this species is inferior to all the other salmon. The inferiority, however, is more
marked when the fish is canned than when otherwise utilized.  The flesh is soft and spongy and does not
lIend itself readily to canning processes, 1t is pale in color and therefore not so attractive in appearance
as that of the other species.  When utilized fresh the fish takes a higher rank. 1t is coming more and
more to be frozen and shipped cast or abroad. and iz meeting with much favor in that form.  Consider-
able quantities are being dry-salted for the Japanese market.  In Japan this species is highly prized and
is a valuable product of the fisheries. Tt is the most abundant salmon in that country.

When fresh run from the sea the dog salmon is a handsome fish, plump and silvery, very attractive
in appearance, and closely resembling the silver salmon.  Later the dark of the back tends to form
vertieal bars which extend down on the sides.  In the breeding scason the body becomes largely dirty
black, obscurely barred with dirty red, the jaws become greatly elongated and distorted, and the teeth
show prominently. Frequently the flesh is dirty red and soiled white alternately in broad bands which,
together with the banding on the surface, doubtless suggested the name calico salmon. The Russians
call this salmon hayko or lekai, while to the Japanese it is seké.  The trade name on our eoast is chum.

Although the dog salmon does not yet rank high in popular favor. and while it is commercially the
least valuable of the several specics of salmon exeept the coho, it is nevertheless a valuable fizh, one
destined to become more and more appreciated as we learn better methods for its utilization.  The flesh,
though not so red nor so firm and flaky as in other species, is no less nutritious and no less wholesome. At
present it is probably better to utilize it either fresh or by dry-salting rather than by canning.

During the scason of 1906 the dog salmon fishery inereased enormously over previous years. The
total number of tish utilized was 3,259.3%4,  Reducing the entire catch to a canned salmon basis it is
equivalent to 273,459 cases. valued at §755,374.

THE BEGINNING AND ExpING oF ComMERCIAL Fisming ror Doc SanmoN aT Various FisHING
STATIONS IN ALasEA, 1904-1906.

NOTE.—The fact that the name of a river is given does not mean that fishing is carried on in the river itself: in fact,
the fish are nearly always caught before they enter the streams. In many instances the fishing station is in the vicinity
of the stream and its naine his merely been used to locate the station more clearly. The dates given do not necessarily
niean the beginning and ending of the run for each stream. as the fish may have been running for sometime before the
cannery men were ahe to fish the streamn and the pack may have been obtained and fishing stopped before the end of the run.

1904. 1905. 1906,
Waters. Fishing Fishing | Fishing | Fishing Fishing  Fishing
began— | ended— | hegan— | ended— | began— | ended—
Bering Sea. o L
11 July 28 June 11 | Aug.

Nushagak Baya
Krvichak River. 3 24 | July 22 June 25| Aug.
Naknek River. . N PURURORR. SRR | S June 23 | July
Ugaguk River.. 23 ' July 25 June 15 | July
Ugashik River.. 13 July 28 Juone 18 | July
Nelson Lagoomn. - ..o oo T | e e e B S June — | July

| 2588w

Southeast 1laska. | |
Iey Strait-
TDXRERG S DBEINT s 6601605 6 01009501 11 95 3 g 3 i e R | S
Glacier Bay—Bartlett Ba
Pleasant Island.......
Exenrsion Inmlet. ... ... ... . ..
Port Frederick. Chichagof Island !
L oo CEIENL, o o o0 saaame se an aaad as 954 . .
Chilkat Inlet and River. Sept
Eagle River.........
Tee Harbor.
Lena Cove..
Point Louise.

8
§23

AR 85875 o b 00 cooe00a aa5000839500000a0aa8 0500 4 s @ Sept. 7 | June :
Chatham Strait: |

Funter Bay, Admiralty Island............ ... ... ... June — | Sept. 15 | June

(@530 11 IR S S IS SRS E SR S  S SSEESE SRS SR e July

Bay ot Pillars—
SuaiEiln NF, ISGEINE EEPGL & o ao o000 000000000050 200088 - - - <o 8800000 FOGEEEaNED

South Arm., Kuiu Island®. . ...,

3t. Michael Bay—Kuin Bay, Kuiu Island.
Stephens Passage. . 50060G0aa5565559a9999300
Taku Inletac......
Port Snettisham d. 3
TR o] £ - - | e loooaacanoa

a 1900, June 19 to July 1. € 1900, August 15 to September 25.
51900, July 15 to Angust 31. d 1900, July ¢ to September 24.
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Tur Breaixyivg Axp Exvixg oF Commercian Frsuivae ror Doa SanvoN AT Varrovs FisuiNg
STATIONS IN ALAsKA, 1904-1906—Continued.

1404, 1905. 1906.
Wi, Fishing Fishing Fishing ‘ Fishing | Fishing Fishing
begiun— , ended began— | ended— | began— ended—

Southeast dlaska—Coutinned.
Frederick Sound:

Secenrity Bay, Kuion Island. ... .. . ... ... ! Inly 20| Oet. 27 |.. o bnanone
Saginaw Bay, Kuiu Island. . & daofocodoll | Jaly 230 Aug. 27
Port Camden, Kuiu Island. . ... . -950500 ..do. ~.do.. .| Ang. 30 Sept. 14
Cleveland Passage. .. ... .. ... . B Bo 0 a0aaB000 B ER R ESEaaIo0 o o oo of beoodtte July 17 ! Aug. 27

Wrangeli Strait: |
Petersburg Creek. Mitkof Island. ... ... | July 5 Aug. 22
Bhind PPoint, Mitkof Island. .. Ang. 14 Ang. 28

Duncan Canal. Kapreanof Island July @ Ang. 31

Sumner Strait:

Calder and Eleopdam Bay, Prince of Wales Tsiand.
Rocky 1'ass, Knin Island (... ... ......

Point Barrie Stream, Kupreanof Isiand R
Totemn Bay, Kupreanof Islened . ..o o000 oo
Red B Kupreanof Islund

Stikine Rive

Zimovia Strait:

Clarence Strait: ’
Salmon Bay, Princeof Wales Island. .. ... ... ... ... ... ... 0. ... ... .
Eagle Creek, Prince of Wales Islawl., ...
Whale Passage, t'rinee of Wales Island.
Lake Bay, Prince of Wales Island. ...
Coffman Cove, I'rince of Wales Islund.
Rocky Bav. Etalin Island .. .
Ratz ITarbior, Prince of Wal
Ernest Sound-—

Union Bay, Cleveland Peninsmla. ...
Vixen Point, Cleveland Peninsuta .
Menefee Inlet, Etolin tsland.
Point Warde, Cleveland Penins . June 27 | July 28
Anon Creek, Cleveland Peuninsnia. ., ... . ..| June 15 | Sept. 4
Doris Bay () ... . E - Sept. 6 Sept. 8
Middle Arm (7) .| Sept. 11~ Sept. 16
D

Thoms (Old Village) strenn W mng,(ll Island.

July Sept. 1

4

3

4

Sept. 14 | Sept. 27 ... .do.. .l Sept. 6
. 0

4

Iuly 25| Ang. 5

Sanny Point (... Sept. 10 0.
Meyers Stream, Clevelund Peninsila Be Aug. 1 Sept. 3
Thorne Bay, Prince of Wales Iskand. ..o oo o oo 0o do... Sept. 4
Kasa:n Bay—

Karta Bay, Prince of Wales Island ..o o0 0 (oo o0 . . 2% Sept. 3

Twelvemile Arm—Kina Stream, Prince of Wales Isl Hattdo. 8 Do

Skowl Arm, Prince of Wales Island ... ... . oo o o 0o o Sept. 5

Behm Canal
Yes Bay, Clevelan! Feninsulaa
Unuk River.
Checats Stres
Tongass Narrows
Ward Cove, Revillagigedo Tslamd. ... o i e :
Ketehikan Creek. Revillagigedo Island. oo oo A
Cholmondeley Sonnd....... ... ... .. ...
Dora Buy, Prince of Wales Island.
Peter Johnson Stream (Dolomit Prince of Wales Istand.
Moira Sound--
North Arm, Prince of Wales Istand. ... .. ... I e 000800000 BAAA0BABE0 BEBEEE< < < < <ccscccaae
Sonth Arm............... . ..
Keegan Stream,
0ld lohnson Stream,
Nichols Passage
Blank Infet, Gravina Island. oo oo Lo e e
Tain, Annette Island. R 1 K
T.ung(m: ITarbor, Annetie Istand ... .
Nadzacer, Annette Island. . ...o.ooo00 Lol
Revillagigedo Channel:
George Inlet, Revillagigedo Island. ...
Naney Iaines (M. ..
uke Island.. ..o ...

a N7, Taly 17 to Angust 7, 18, Jnly 14 to September 13, 10900, July 21 to Septemnber 17, b 1897, July 23 to Auguost 2.

29. Oncorhynchus tschawytscha (Walbaum). (‘hinook Salmon: King Salmon; Quinnat Salmon.
(Pl xxix and xxx.)

The chinook salmon ix called king salinon or spring salmon in Alaska: spring or ehinook salmon on
Traser River and Puget Sound:; chinook, royal chinooks, quinnat, or Columbia River salmon on the Colum-
Dia River. and Sacramento salmon in California.  Where the Chinook jargon is spoken it is the tyee,
whichmeansking.  Among the Russians it is called tschavitehe or tschawytsela.
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This is a salmon of wide distribution. It occurson both coasts of the Pacific from Montercy Bay and
China north into the Arctie Ocean, ascending all large streams.  The most southern point on the Califor-
nia coast for which we have definite records 1z Monterey Bay, but its southern range doubtless extends
somewhat farther down the const.  There isa record, on what authority we do not know, of its nccurrence
in the Ventura River, 300 miles south of San Francisco.  However that may be. this important salmon is
not uncommon in Monterey Bay, where considerable numbers are caught in spring and summer by
trolling.  In the Sacramento and Columbia rivers it is the principal salmon, far outnumbering all
other species. 1t occurs in some numbers in other streams of Oregon and Washington, and is not uncom-
nmon in Puget Sound. It runs somewhat sparingly in the larger streams of DBritish Columbia and
Southeast Alaska, particularly the Fraser, Skena, Nass, Stikine, and Taku.

Throughout Southeast Alaska the king salmon is probably not uncommon, although the catel hasnot
been considerable until recently. 1t issaid that this fish can be taken by trolling any month in the year
about Admiralty Island, particularly in the vicinity of Killisnoo. Tn 1905 and again in 1906 it was par-
ticularly common about Ketchikan and in Tongass Narrows, where it was taken in seines. It isalso taken
near Chilkat and Chilkoot.  Usually the king salinon make their appearance at the time of the run of the
herring, upon which they largely feed, and they follow up the smelt also, being found wherever that
species oceurs in numbers.  The principal river in Southeast Alaska into which the king salmon run is the
Taku, and the salmon taken in the various places mentioned above probably enter that stream for spawn-
ing purposes.

In 1906, from July 15 to 20, 100 king salmon were taken in gill-nets operated by an Indian in the
vicinity of Burroughs Bay. They were all very large, some of them reaching a weight of 89 pounds. 1t
is said they can be taken in that locality as early as May I5.  Usually the Wrangell cannery connts on
getting 4,000 to 8,000 king salmon from the Rtikine River cach year.

In 1897, 350 king salmon averaging 16 pounds each were salted at Killisnoo.

In Copper River, which flows into Prince William Sound, and the larger sireams tributary to Cook
Tulet, there is a considerable run of king salmon. They are said not to run in Alitak Bay, on Kodiak
Island. They are, however, taken at Karluk. and other places on Kodiak Island and also on Afognak
Island and the islands of the Alaskan Peninsula, though at no place in any abundance. In Nelson
Lagoon, in 1906, those first caught were taken June 15, They continued to run until July 18, July 1 to 18
being the height of the season.  The fish caught there ran 15 to the barrel.

In the Ugashik River, in 1906, those first caught were taken June 4. The king, red, and dog usually
come together. The run of that season. as for five seasons past, was poor.

The king salnion occurs, though not abundantly, in the Nushagak River. Tn 1906 it was first seen
on June 7, and the run for the year was greater than nsual and the fish were larger.  Small king salmon
arc here sometimes put up under coho labels.  They also occur in considerable numbers in the Yukon.
Important fisheries supplying the local demand are operated at Dawson, Eagle City, and Rampart.
Rampart is 900 miles above the mouth of the Yukon, and the run was on at that place September 10.
Several were taken, each weighing 20 poundsor more.  They were full of spawn.

Late in July king salmon have become common in the upper Yukon beyond the boundary. being
found in the middle and lower waters a month earlier. During the summer of 1897 a number of fishermen
employed gill-nets at Dawson, Northwest Territory, readily taking king salmon of large size. Many
fish were found weighing 40 pounds and over, and the prices received for them were so high as to make
the business quite profitable. This point is 1,300 miles from the sea. They are said to run up the
river at least as far as Caribou Crossing, 2,000 miles from the sea. Mr. 1Tess found them in China Slough
of the Tanana for seven to nine days toward the end of July and in the Tanana itself for three weeks.
On July 14, 1904, he observed the first king salmon at the Central Telegraph Station on Goodpaster
River, 63 miles below its head. They are said to go 25 miles farther up this stream and to be very
abundant later in the season. Nelson says (1887):

This species is taken along the shores of Norton Sound immediately after the ice disappears in
spring, my earliest date Deing June 6. 1877, On the lower Yukon, up. at least. to Aunvik, the largest
of these salmon run during the few days just preceding and following the breaking up of the ice and
thence on to the end of the season they decrease gradually in size and quality. * * * At Anvik
they begin running about the 12th of lune and the season is virtually over by the middle of July. 1 was

told that one example was taken at Anvik that weighed 140 pounds and that they sometimes weigh a
third more than that.
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Al Nel=on does not regartd this information as reliable. Mr. V. L. Derby in a letter dated
Jannary 19,1907, reports that “a few king salmon rounded Point Barrow and entered the lagoons at
Pareneck. the shooting station. in the spring of 1906. The natives caught a few in the fall of 1905
and sinmer of 1906,

One was scen by us at the cannery at Wrangell July 13, among many hundred humpbacks, A few
were seent in the Taku Inlet cannery July 14, Two (1 male and 1 female) were examined at Pyramid
Narbor. July 15, The male was 28 inches long and weighed 8 pounds: the female was 40.5 inches
long and weighed 28 ponnds,

A female seen at the Dundas Bay eannery July 24 was 34 inches long and weighed 17 pounds,
The egus of this fish were very immature.  King salmon weighing 35 to 40 pounds were caught in
sea-otter nets off Montague Island in December, 1894, and January, 15895.

Mr. Rutter saw one at Karlnk that was 50 inches long and weighed 60.5 pounds. .\ female 2 feet
9 inches long. weighing 13 pounds and nearly ripe, was seined at Karluk August 4. Mr. A, B. Alexander
caw one in 1888 in Nushagak that weighed 85 pounds.  Om July 18, 1900, Mr. Kutehin saw one at
Kasilof which weighed 77 pounds.

Dr. Tarleton 1L Bean says in *The Alaskan Salmon and Their Allies:”

Individuals weighing over 100 pounds are on record, At St. Paul. Kodiak, Mr. B. G. Mclntyre
weighed one which reohlcre«l 87.5 pounds without its vicera, and the entire fish must have exceeded 100
pomuh Capt. William Kol) has recently told me that he once obtained reliable information in
Cook Inlet of a salmon weighing about 140 pounds, and individuals of equal size are reported in the
Yukon.

Mr. John N, Cobb has a record of one weighing 77 and two others each of 75 pounds, taken by trolling
near Ketehikan in 1905, and one of 17 pounds taken at Juneau in 1906. He gives alzo the following
information regarding fish from Bristol Bay:

WEIGHT AND MEASUREMENTS OrF 51 Nine Sanyvox ExaMINED AT THREE Dristol Bay LocaLiTieEs
N 1906,

Num Length. Weight. Total
| P o o — M| Ll N
e . ey . v . . num- |.Average. Average
Lecality and date. ‘f::ﬁs{:’ SCX- Maxi-  Mini- \verage, Maxi- Mini- o herex-| length.  weight.
- . mum. mum. ° M8 mum. mum. - 48€ amined.
Inches. Inches. Inches. Lbs. Lbs. Pounds. Inches.  Pounds.
\ d . R R

Koggiang (July 12) ........ { i: : 1‘—3 §‘§23 B 34 117“’: : 46 39.260 25. 360
Nushugak River (July t9).. ) 2 38 3400 ; 14.0 ) 36. 000 17.500
Wood River (July 19)...... & s 3t 2075 31,666 10.0 12.333 3 31. 666 125333

Bean (1882) records this salmon from Kasilof River, Cook Inlet, and from the Yukon.
Gilbert says (1895) that at Departure Day, May 10-13, 1840, young individuals were feeding on
the herring (€' pallasi) and a number were taken on the trolling line.  1le says further:

At Unalaska, May 24-27, 1890, the run had hardly begun, though a few individuals were seen. A
small poud near the stream which flows into the head of Captains Ilarbor was full of young salmon of
this species, from 2 to 5 inches long, which took the fly greedily.  June 3, at the mounth of the Nushagak
River, Bristol Bay, an occasional individual was taken. A small run had come into the river a short
time hefore our visit.  On June 16 they were running abundantly at Unalaska, but they were not seen
on later visits at this point or at Port Méller, It is worthy of note that their ]wund of greatest abun-
dunce coincided intime with that of the herring, and their approach to the coasgt may he determinerd by
the move m( uts of the latter. Their annual appearance in large numbers in Monterey Bay. California,
seems to be dependent on the run of anchovies,

The following notes have been furnished by Mr. John N, C'obh:

Considerable numbers are taken on hand-lines hated with herring on the herring grounds on the
northern side of Kuiu Island. It is said that young king salmon 10 to 12 inches lnn" can be taken in
October on hand-lines from the wharves at Killisnoo. The Indians take large numbers of small kings
in Florenee Bay. A few are taken in gill-nets (9.5 inch mesh) at Orea, where they are packed with
1\1110 red salmon. A fow are obtained cach year in the Copper River de Ita. where the run begins about
May

]\In“’ salmon are found in many of the rivers of Alaska during the breeding season, being most abun-
dant. so [ar as known, in the Unuk, Stikine, Taku, Nushasak, Kvichak, and VTgashik. The rest of the
vear they are fonnd seattered pretty muech all over the siraits, sounds, and bays of Southeast Alaska,



THE FISHES OF ALASKA. 247

and it is possible they might be found in other portions of Alaska at this season were they to be fished
for. At this time they are.feeding upon the herring, and, in Southeast Alaska, ure especially abundant
in the vicinity of Point Comano on Cleveland Peninsula, and in Seymour Canal. Taku Inlet, and Gas-
tinean Channel. 1t is said that there was a run of king salmon in Snug ITarbor, Tenakee Inlet, in the
fall of 1905 and the spring of 1906, which was the first scen there for several years.

The season of 1905 witneszed the inception of a new branch of ihe salmon industry. About the
middle of January king salmon were ohserved in the vieinity of Ketchikan, but it was not until January
23 that the first fish was brought to that place. News of a large run of tish having spread, there were
soon a number of whites and Indians out 1n canves catching the kings, which they located by watching
the gulls, whicli would gather over the herring schools upon which the kings were feeding. As the
herring were in shoal water, nets could be used iu but few places, so trolling lines were hrought into
use, At first herring bait was employed. but it was soon discovered that a nickel trolling spoon would
answer the purpose just as well. The vicinuity of Point Comano and Point Stewart seemed to be favorite
resorts for the lish, but they were to be found almost everywhere within a radius of 50 miles from
Ketchikan. Several firms in Ketchikan early saw the possibilities of the business and soon had out
steamers and launches colleeting the fish from the fishing boats. Upon reaching Ketchikan they were
packed in ice and shipped to Puget Sound ports. The fish averaged 25 pounds in weight. One was
eanght which weighed 77 pounds, while several were brought in which weighed 75 pounds each.
Ahout 25 per cent of the catch eonsisted of white-meated fish and 75 per cent of red-meated. For the
former the fishermen were paid 25 cents each and for the latter 50 cents each. During the run, which
lasted until May 1s5th, 271,644 pounds, valued at 515,600, were shipped. A considerable quantity was
also cured by the Indians for their own use, while some were consumed locally by the whites.

The Ketchikan dealers state that the king salmon were very delicate and would not stand such
handling as a red salmon will, and at first many of them had to he classed as second-grade fish on
aecount of being bruised in killing by the Indians.

For years the Indians have heen catching kings in winter for their own consumption. In 1905
the run was unusually large. It was much smaller in 1906, in the vicinity of Keichikan, at least.

The preparation of mild-cured king salmon in Alaska has been carried on for some years. Up to
the year 1906 only spawning fish were so treated, but the big run in the neighborhood of Ketchikan
during the winter of 1905 attracted the attention of Puget Sound salters, and this year there were a
number of plants in operation, some of which handled the feeding fish. In May and June the Juneau
and Douglas dealers paid 75 cents each for all red-meated kings weighing over 17 pounds, 35 eents for
all under 17 pounds, and 20 cents for white-meated kings of any weight. These dealers estimated
that there were about 7 white-meated kings to every 100 red-meated fish. The largest king handled
at Juneau weighed 47 pounds, while by far the greater part ran over 17 pounds in weight. Tierces
holding 800 pounds were used and about 50 fish were required to fill a tierce. In curing, the head
was taken off and the entrails removed. The fish was then split down the middle and the backbone
taken out, thus leaving the fish in two halves. After the blood vessels were scraped out the fish were
put into ice waler for about thirty minutes and then salted down in the tierces with fine (dairy) salt.

The number of king salmon required to the case (of 48 one-pound cans) varies somewhat, as shown
by the following figures: Orca, 4.2 fish to the case; Dundas Bay, 4.5; Pyramid Harbor, 3.5: Taku, 2.8;
Nushagak, 3; Kvichak River, 2.7; Naknck River, 5; Yes Bay, 2.5; Cook Inlet, 3.5: Kenai, 2.7; Kas-
ilof, 3:; Odiak, 4.5. Of the places mentioned, the largest fish appear to come to the Yes Bay cannery
and the smallest to Naknek River. Too much eredence. however, should not be given these figures.

A very curious and interesting fact has been noticed regarding the color of the flesh of the king
salmon. In some individuals the flesh is red, in others white. In Columbia River fish it is usually
that rich red or salmon color whieh 1s so highly prized, although even in that river a eertain percent-
age of the fish are white-meated. In Alaska apparently a somewhat larger percentage are white-
meated. Of 3,232 cases put up at Pyramid Harbor. 977 were white: of 4,375 cases at Taku, 1.225 were
white or pink. These figures indicate that about 42 per eent of Alaska king salmon are white-meated.
This, of eourse, keeps the commercial value of the fish from being what it otherwise would be.

As already stated, the king salmon of Southeast Alaska are taken chiefly by trolling.  Considerable
numbers, however, are taken in gillnets at Port Snettisham, Wrangell Narrows, Point ITighfield, Pyramid
ITarbor, Taku. Kenai, Kasilol. and elsewhere. The gillnets used in this fishery are usually 9.5-inch
mesh., In some places it is 8.5, 9, or 9.25. The nets vary from 50 to 230 fathoms long and from 20
to 30 meshes deep.

The king salmon is the least abundant of the five species found in Alaska.  Commercially it ranks
as the least important. The cateh of 1906 was 267,387 fish, and the pack 60.357 cases valued at about
$223,286.

The future development of the king salmon fishery in Alaska will be in the large streams (o the north-
ward, particularly in those tributary to Bering Sea. Tt is probable that methods of conducting the
fishery will be developed which will, in spite of the short season and other unfavorable conditions, per-
mit large eatches to he made in such streams as the Yukon and Koskokwim.
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Tie DBpainyixag axDp Eypineg oF ComMeErcian FisHing ror King SapvoNx at Various Frsainag
STATIONS IN ALAska, 1904-1906.

NoTe.—The fact that the name of a river is given does not mean that fishing is carried on in the river itself; in many
Cistiaiees the fishing station is in the vicinity of the stream and its name has been employed in order more clearly to
jdentify the stream. The dates given do not necessarily mean the beginning and ending of the run for each stream, as the
fish mety have heen running for sometime before the cannery mwen were able to fish the stream and the pack may have
been obtained and fishing stopped before the end of the run.

1004. 1905. 1006.

Waters. Fishing | Fishing Fishing | Fishing Fishing | Fishing
hegan— | ended—  began—| ended— bhegan— |ended—

Rering Sra.

Nushagak Baya......... - 50 o0a0aaa0000c S | June
1gushik River. . 4

Kvichak Riverd..

Naknek Rivere ..

S| Aug. 3 June 1 July 1/|June 5| Aug. 3
f Jupe 27 June 15 June 20 [..........
)

Aug. 3 June 13 | Aug. 2 {June 20| Aug. 7
Aug. 2 June 14 | July 30 | June 21 | July 31
Ugashik Riverd, Aug. 1 June 13 | July 28| June 18 Do.

Ugaguk River.,. . . June 16 | July 25
NelSONS LaAZO0N . e et vttt ittt i ie i eieieeeeeaeaaeecanee|iasatonaos sorenanane saacaaceann sanonennan 15 | July 24

Central Aluska.

Chignik Lagoon and River (o B A o6 nmoonoomaaloanansoaao
Kodiak Island: Karluke... A vy 15 June G- July 14 June 2 July 7
Cook Inlet (Kasilot) 7. ... . .. | May : . 4 May 25 July 13 June 3| Aug. 13
Prince William Sound: ' I

Chenega SEIeamt. . . oo e e et

Billys Hole.....
Miners River..
Eyak Lake and River
Copper Riverg..........
Pete Dahl Slough ..
(Gus Wilson Slough.
Castle Slough..._.......
Peter Walhalla Slough. 1
G. Stevens Slough. ... ... .. . oo odol o do ol
Martin River....... o 3
Little RIVOT. . ... i i oiaeaeeeee o e oo S L SR N
Italian Flats 1 )
Big Bar. ..
Snag I'oint
Chilkat River. ... .. . . i

Southeast Alaska. |

Iey Strait: Pleasant Island
Lynn Canal ... ..
Chilkoot Iniet and River.
Chilkat Inlet and Rivera.

Sept. 15 ..
3 Sept. 17 ...
June 4| July 20 June 2

Tee 1larbor. BN ACORESCRTNET B SRS

Lemit COVO. .ot e it e [P | May 15

Auk Bay.... . May 6| Sept. 7| May 8

Paoint Louise.......... o ol - BORE BEEAORA. o - May 15
Chatham Strait: Funter Bay F . June 1| Sept.I5 | ... ... .. ........ June 20 July 5
Stephens Passage........... . May 14| Sept. 7| May §

Taku Inlet . ... I'May 6 |....do...l....do

Port Sncttisham July 4| Aug. 4. ..do...|.

SeymonrCanal.................. isvacecsaaessanca-aa. M RLAPVOREN. [5. . DTN N S e Oct. —
Wrangell Strait: Petersburg Creek, Mitkof Island. . June 20 | Sept. 16 ._._._..._.
Stikine Rivers.............. B P S o May 17 | July 27 May 26 June 19

Clarenee Strait: | Ls
!

Eagle Creck, Prince of Wales Island. ... ... .. ... ... July 5 July 22
Ernest Sound— !
Point Warde, Cleveland Peninsula ... ... .. ... . ... ... ... ... .. July 28

Anan Creek, Cleveland Peninsula. ..
Behm Canul—Yes Bay, Cleveland Peninsula. ... ... .. ..
Tongass Narrows—Ketchikan Creek, Revillagigedo Island k. ... .. ... !

July 23

1400, June 12 to July 22,
21900, June 23 to July 25.
<1900, June 18 to July 25.
41900, June 18 to June 29
€ 1900, June 5 to June 28,
71846, May 25 to June 25; 1897, May 26 to July 27; 1900, June 1 to July 10.

71890, Moy 5 to June 30; 1891, April 27 to Tune 30; 1892, eannery closed; 1843, May 2 to June 30; 1564, May 11 to June 30;

1885, May 15 to Jupe 29; 1806, May 15 to June 30; 1897, My 10 to June 30. :

21898, June 10 to July 10.
#1896, May 25 to June 23; 1587, May 28 to June 25;
S1806, May 15 to June 22; 1867, May 15 to June
k192, July 15 to September 1.

1900, May & to June 26.
22; 1900, March 14 to June 2.
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30. Oncorhynchus kisutch (Walbaum). Silver Salmnon; Coho. (Pl xxx1and xxx11.)

The coho is common in Southeast Alaska and as far north at least as Karluk. Tt also occursin Bristol
Bay and probably in the Yukon. Nelson (1887) records it from St. Michael and Norton Sound, where
he says the run in the streams hegins about September 1. The first examples scen by us were eaught
June 19, by trolling in the outer harbor at Nanaimo. After that date the fish was seen at most of the
canneries visited. being in greatest abundanee, however. at those canneries visited late in August.

Dr. Gilbert, speaking of this species at Unalaska, says:

Two young were seinedt at Unalaska, June 16, 1890, the smaller of which, 190 mm. long, shows
very conspicuons parr-marks.  These have disappeared in the larger specimen, 225 mm. long, which
has also assumed more the proportions and appearance of the adult. In this specimen the spots are
more distinet than in the adult, heing large, well defined, and elose-set on head, back and dorsal fin,
and the eaudal fin is very indistinetly marked, the faint spots being confined to the outer rays of both
lobes. 1t is a male with the testes so well developed as to make it very probable that it wonld have
sought the spawning-grounds within a few months,  Three smaller specimens were taken in llerendeen
Bay July 5. The smallest of these is 115 mm., the largest 185 mm. ]]lm,«:. The distal half of the dorsal
fin is black with the exception of the last two rays, which are entirely white.

Mr. Rutter found the young common in sloughs along the edge of Karluk River near its source
May 22. Forty-one specimens taken on that date were each about 1.25 inches long, 16 others were 2.8
to 6 inches long. Tle gives the life color of a 6-inch specimen taken from the ocean June 18 as follows:

Back olive brown thiekly spotted with blaek; dorsal dusky exeept that the last ray is pale; tip
of caudal dusky; the dusky portion greater on lohes; a specimen photographed to-day has distinet parr-
marks; pectoral yellowish; caudal also yellowish by transmitted light; iris somewhat golden.

Under normal eonditions the coho is the last salmon to appear, the run in Southeast Alaska usually
not beginning until after all the other species have gone.

The run of cohos at Nushagak is nsunally not large during the eanning season, but is said to be
larger later in the year. In Nelson Lagoon (Bristol Bay) there isa run in August, too late to be utilized
by the canueries. There is said to he a good run in Bear River (Bristol Bay) in July and August. The
species seems to be fairly abundant among the Aleutian Islands, as evideneed by the fact that, in Sep-
tember, 1906, a Japanese vessel secnred 1,500 fish about Attu Istand; and it is stated that other vessels
secured about the same numbher earlier in the season. At Alitak (Kodiak 1sland) the run hegins about
the latter part of August; it is chiefly in Silver Salmon Bay. The species oceurs alzo at Yakutat. At
Dundas Bay the first coho seen in 1906 appeared on July 1.

In size, the coho ranks third among the Pacific salmon. The following table gives the lengths
and weights of 556 individuals, representing 11 different localities.  The longest fish was 33 inches in
total length, the shortest, 20.75 inches; the heaviest weighed 15 pounds, the lightest, 3 pounds. The
average length of the males (235) wWas 28.29 inches, of the females (321), 27.53 inches. The average
weight of the males was 9.03 pounds, of the females, S.86 pounds.

LexsTis aND WEIGHTS OF COono SALMON.

Num- bt | Weight. Total
o ber - | i ndN Ouih- - 4 erage Average
Locality. exam- - 5% Maxic | Mini | (oo | Maxic Minie oo DT g eight.
o lined. mum. | mum. - £ “ mum. mum. - T8 \i.m-d
S— = — J = - . —__ . _FE
. |
Inches. Inches.| Inches. | Lbs.  Lbs. Lbs. Inches. Lbs.
A i o 4 : ~
Nichols Bay. ... .........] { 8 ‘ | "ZaR o S0 BE) 11 2 9.84
. i f 4 2 | 2059 14.00 7.50 10.97 | )
Hessaimieit o s 1 5% 9 | T ‘ 12,00 460 | 985 § 100 28, 69 10.34
e Bayv, Klawak. | 35 o | 28. 64 15. 00 6. 00 9.95 | =
Iome Bay, Klawak..... ... | L 6 2 5053 | 1130 100 ’ 530 | 100 27.05 9.14
Shil - 5 | 27.8 b 8,35 - { N
Shipley Bay................] ! o ; ! ‘ ol | e 53 } 105 o27.34 ; 502
Hunter Bay (Nutkwa | 0 4 I ) | SAL8l o0 27,10 _
Stream)......o.ooooiel L B , 531 f .10 | 8.71
Yakntat. .. ................ : lg ) { 7.88 Jl 29 251 | 5,09
¥ § =
Pillar Bay.................] { o : ! IR } 11 98, %2 8.75
Nanaimo................... 2 <+ 3.63 2 L
Karta Bay... A 7.00 2 .
andas Bay............... J 22 8.00 ) ‘
Dundas y 1 3 3 N0 f R.13
- 9z
Chignik Bay............... e oo} 2 0 11.25
4 !
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Asafood fish the coho oceupies a high rank.  The flesh is less firm than that of the red salmon and
the seales fall off more readily when the fish ix handled; and the flesh is rather pale in color, not pos-
<exsing the deep red hue of the red salmon and the choice chinook.  The flavor of the flesh, however,
i« excellent, and only the pale color keeps it from ranking with the best. The canners usually pay to
the fishermen the same price for the cohos that they pay for reds,

The coho is canmed as ~coho™ or “medium red.”  The first of these names is entirely proper and
appropriate. as is also the second, nnless pos<ibly it might be objected to as suggesting that the contents
of the can is really the red or sockeye salmon of u color somewhat less red than usual.  To the trade,
Lowever, these two names have come to have a detinite and well-understood meaning.  They are not,
=0 far as we arc informed, ever applied to any other species, and we regard them as wholly satisfactory
trade names.

Commercially the colio is at present. next to the king, the least important of the 3 species found in
Alaska.  In 1906 the total catel was 984,801 fish, yielding 113.054 cases, valued at $392,251.

Tie BEGINNING AND LxpING oF CoMMERCIAL FisHine ForR CoHo Sapyox AT Vartovs FisHING
STATIONS 1IN Apaska, 1900 axp 1904-1906.

NoTE.—The fact thut the name of a river is given does not necessarily mean that fishing is carried on in the river
itself; in many instances the fishing station isin the vicinity of the stream and its name has been used in order to locate
the stream more clearly. The dates given o not necess:rily nmwean the bheginning and ending of the run for euch stream,
as the fish may have been running for some time before the cannery men were able to fish the strenm and the pack may
have been obtained and fishing stopped hefore the end of the season.

1900. 1904, 1905, 1906,

\Watcrs. Fishing Fishing" Fishing Fishing = Fishing Fishing Fishing | Fishing
hegan—  ended— * begun— ended— | began— ended— | hpgm— ended—
Bering Sea.
Nushagak Bay........ ... ... ......... o 24 June 25 Aug. 4 July 10 July 30 July 11 Aug. 4

Kvichak River.
Naknek River..
Uguguk River. .
Ugagshik River

June 1v July 28 ... ...

(a:
(a

Central Alaska.

Chignik Lagoon and River. ... . . .. SIS Vi M8 oot . R ccaccacaagiefossaaa. i
Kodiak Island:
. Aug. 21 Sept. 30 Aug. 13 Sept. 12
Aug. Sept. 3 Aung. 7 Sept. 2
L 3 Aug. May Aug. 4 July 16 Ang. 13

Noutheast Alaska.

Yekntat Bay. . oo i chibFegs AN, 2 B R coacacay.

Situk River .. PRI > 10 506 0060 do... Oct. 2 Aug. Aug. 22 ' Sept. 25
Ankan River. Aug. 30 Sept. 29 Aug. Goolilogk. | Da.
Ankuau Slongh .. Aug. Sept. 12 Aug. 2 Aug. 14 Sept. 15

Ahrnklin River. ..
Ahrnklin Slough..
Lituya Bay................
Qurgo Bay., Yakaohi Is
Takunis Bay, Yukold Ysland . ...l .
Cape Edward, off Chicagof 1sland . o
Portlock Il‘irhnr Chicagof island ... .

Aug. 30 O, & ANy, ¢ Sept. 1 Sept. 13

Tuly 25 Aug. 11
Aug. 11 Do.

Aug. 26 Aong. 25

Cross Sound: Tuylor B.w ................
Lisianski &trait.. ... . Juiy 31 July 31
!\u(‘htlk(’llll‘ (" o 2 .
Porenpine (21 o ool Aug. Sept. 3

Icy Strait:

Dundis Bay . . 8 B 0o 0nn 9000000900 9808aaa590 S0 < do_ .. Sept. & Sept. 17
Glacier Bay—Bartlott By n B Aug. 20 Sept. 30 . oAug. Aug. 28 Sept. 19
Pleasant Island......... 0 R June 2. b Sept. 13
Excursion lnlet........... Sept. 20
Port Frederick, Chichagof 1s Sept. 5
LynnCanal. . ... ... ... ......... 5 Sept. 23

Chilkoot Inlet and River. ..
Chilk:t Inlet and River. ..
Eagle River.............

June 20 Sept. 22
. July 4 Sept. &

a Run too late.
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THE PrEcinNiNG axp Expixag or CodMueERcIAL Fisaine ror Cono Satyvox at Variovs FIsHIN

STaTioNs IN Arasga, 1900 axp 1904-1906—Continued.

| 1000. 1004, 1995. 1906.

Waters. )

begun— ended— | began—  ended— | began—  ended— began— ended

Southeast Alaska—Continued. I

Chatham Strait:
Funter Bay, Admiralty Island..... feiiiiieiiiiiiioo.o June 1 Sept. 15 July 11 Sept. 16 July 4 Sept.

1

G

Fishing Fishing | Fishing = Fishing ' Fishing Fishing Fishing Fishing

0
Freshwater Bay, Chichagof 1sland. .. .. . July — ' Aug. — e e
Basket Bay, Chichagof Island. .. ... oo YRy = (| s B oganaanes .
IRy (o3 ) TR I e R AL TR
North Arm, Kuoin Island...o..ooo.0 oo . o Ang. 28 Sept Sept. 20
South Arnn, Kuin Istand Aug. 15 Nov an m=2am29020 2900090590 9900000090 do... Sept. 15
Tebenkof Buv—hum Bay, Kuin Island. ... Sept. 30 ....do... Sept.2n
Stephens Passage. ..................... NSRS .. EERISR G 50
Taku Inlet. Aug. 1 ‘ Oct.
Port Snettishain.
TGN CFEEL, 06 00 0888888 n aoaeaa00aas aaasaa9ak $0a0a0000 2200505053 . Sept. —
Frederick Sound:
Saginaw Bay, KuiuIsland. .. ... ... . .ot iiiiiiiiit iiiiiaii ciiaaen
Hamilton Bay. Kupreanof Island
Portage Bay, Kupreanof Island. ...
Cleveland Passage Aug. 27
INCLIRS CTad £ S s ST SRR ) SRR ST e
Wrangell Strait:
Petersburg Creek, Mitkof Island. ... ... ... ... ... ... ... .. July 3 < Sept. 13
Blind Point, Mitkof Island....... July Oct. Aug. Sept. 10
Duncan Canal, Kupreanof Iskand. . . 5 S T oAng. 25
Sea Otter Sound:
Tuxekan, Prince of Wales Island. . ... i i it b e .25 Sept. 1
Tokheni Stream, Kosciuseo Island .. .. ... ...... ... ... ... Sept. 1 Sept. 11 Sept. 15 Sept. 15 ...
Iphlgem.l Bay: Warm Chuck, Ileceta |
1 LT G B S U | S A Aug. 29 Sept. 14 Aug. 21 Sept. 3
Tonowek Bay: |
Sarkur, Prince of Wales Island . ... .. Aug. 14| Sept. 16 July 15 Sept. 24 July 10 Sept. 16 Ang. 2v Sept. 1
Nahakay, Prinece of Wales Island ... . i it e et Aug. 24 Sept. S
Gulf of Esquibel: Shineha Creck, Prince of - .
YAl ESRISIAR MRS ST R R R TR e e L R Sept. 19 Sept. 19
Sun Alberti Bay:
Stayne Chuck, Prince of Wales Is-
[iavel (20 o AR R aans - - senun ol Sl N 8 S ... Sept. 1 Oct. S Aug. 17 Sept.13
Klawak Inlet, Prince of Wales Istand.. \ng 14 Sept. 24 Aug. 26 . do... Ang. 24 Sept. 14 Sept. 26
Soda Harbor, P’rince of Wales Island . . . Sept. 6 bopt Do.
Big Harhor, Prince of Wales Island.... ... ... ... .. ... ... Aug. 31 Sept. Do.
Cordova Bay:
Sukkwan, Prince of Wales Island...... .......... oo .08 Ang. 27 Sept. Do.
Iletta, Prince of Wales Island. . ... . _. .28 swng. 27 § Sept. 2
Nutkeva Inlet, Prince of Wales Island. ... Sept. 1 Sept. :
Hunter Bay, Prince of Wales Island. .. _._... ... ... ... Aug. 1 Aug.
Sumner Strait:
Shipley Bay. Kosciusko Island. ... ... ... ... ... ... ... Aug. 138 Sept. 1 ... Sl lilL. Aug. 21 Sept. 3
Seelusion Ilarbor, Kuiu Island. Sept. 12 Sept. 18 Sept. 1 Sept. S ...
Rocky Pass, Knin Istand (2 ... ... Aug. 23 Sept. 15 Aug. 23 Oct. 2 Sept. 30
Point Barrie Stream, Kupreanof Island. S S\ B ;\ug. 24 Aug. 5. Aug. 25 Aung. 23
Totem Bay. Kupreanof Island..... _.. Aug. 120 Sept. 6 Aug. 25 Aug. 25 Aug. 24
Red Bay, Prince of Wales Island. _.. Aug. 253 Aug. 2 Aug. T Sept. 7 Ang. 3
Blind Slough, Mitkof Island. .. ... ... Sept. 1 l Sept. 1 ... ... e,
Stikine River. ... oo i il | PO July 29 | Sept. 6 Aug. 4
Zimovia Strait: l :
Olive Bay, Etolin Island. ... ... .. ... . ... .. .. .. .. ... ... Ang. 25 Sept. 5 Aug 30
Thoms (old viliage) Stream, Wrangell
Island.. .. .. oo i . F o0 LB 0000 M Goa0a000. B0 asa Sog il BB 1 o 5 Sept. 3
Clarence Strait:
Sulmon Bay, Prinece of Wales Island. . Sept 4
Eagle Creek, Prince of Wales Island. . SN C1 Py .. Sept. &
Whale Passage. Prince of Wales Island. ... ... .. . . . . i i s . Sept. ....do... Sept. 10
Lake Bay, Prince of Wales Island. ... Sept. 4
Coffman Cove, Prince of Wales Island. Da.
Valdemar Bay, Prince of Wales Island .
Steamer Bay, Prince of Wales Island. o
Rocky Bay, Prince of Wales Island. .. i p i Do.
Ratz ITachor, Prince of Wales Island .. ... ... . . o . i oo il 25 Sept. c...do. .. Do.
Ermest Sound—
Union Bay, Cleveland Peninsula ... ... .. .. . ... ... . S g, S . Sept. July I. Aug. 14
Vixen Point, Cleveland Peninsula . Aug. Ang. 26
Etolin Cove, Etolin Istand. Aug. Aug 30
Menefee Inlet, Etolin Island. . July Aung. 5
Santa Anna Bay, Cleveland Pen
SA. i Aug. 27 Aug. 27
Anan Creek, Cleveland Peninsula. July 1 Sept. 4
Doris Bay (?y.................. Sept. 6 Sept. N
Middle Arm (?) .. Sept. 11  Sept. 16

Midway Cove ()

Sunny oiut (?) Sept. 10 Sept.

Aug. 14 Anpg. 30



W) &

2 BULLETIN OF THE BUREAU OF FISHERIES.

TrE DEGINNING AND ExpING oF CoMMERCIAL Fismxe For CoHo SauMoN AT Various Fisuixe
STATIONS IN AvAsKa, 1900 axD 1904-1906—Continued.

1400. 1904. 1905. 1906.

WS, Fishing Fishing Fishing  Fishing Fishing Fishing Fishing Fishing
began— ended— began- ended— | began— ¢nded— began—- ended—

Southeast 4laska—Continued.

Clarence Strait - Continued.
Mevers Stream, Clevelamd Peninsula. .. ..o ... . SN | ) S Saooo.ooeug. 1 B SEPESES
Thorne Bay, I'rince of Wales Island. .. . ER0Gs At TR . B . DYPNUSIRIIEN. | S do... Sept. 4
Kasaan Bay—
Karta Bay, 'rince of Wales Island.  Aug. 30 Sept. 20

_______ Ang. 15 Sept. 3

Skowl Arm, Prince of Wales Island. . ..._..... .. ....... oo DY T Aug. 4 Sept. 6
Behm Canal

Nzha Stream, Revillagigedo Island. . N July 15 Sept. 1
Yes Bay, Cleveland Peninsula...... Aug. 11 Sept S
Checats Stream 25 Sept.
Smeaton Bay. ... oo e

Tongass Narrows—Ward Cove, J{v\u-

lagigedo Island ..o o Lo .. duly I Pl T ittt e meeceeaa aeiiianaas July 23 Sept. 6

(‘hnlmoud--lvy Sound Nov. 7 July 30 Oct. 30
Dora Bay, Prince of Wales Island.. .. .. ... . .. Sept. 5 .July 31 Nept. 15

Peter Johnson Stream (Dolomi), I’rince

of Wales Island...................... July 28 Sept. 10 July 16 Sept. 15 luly 1% Sept. 8§ .June 30 Sept. 14

Moira Sound—

North Arm, Prince of Wales Island. ... .. ... ... ... Aug. 19 Sept. 12 July 13 Sept. S
Shalelair, Irince of Wales Island.. ... R o 25 \ept S .
Browns, I'rince of Wales Island ... ... ... . ... il N2 Sid'o
South Arm— )

Keegan stream, Prince of Wales

Sept. 15

wor

Island...... ... .............. A 00000 Aug. 4 Sept. 2 Aug. 11 Sept. 9 July 11 Sept. 6
Old Johnson Stream, Prince of
Wales Island. .. ... P R o B B July 13 Sept. 3
Nichols Passage—
Gravina Bay, Gravina Island.. ... ... ... .. .. .. . .. Aug. 2

Bostwick Inlet, Gravina Island ... .
“HI‘JIO(‘}\I~1JH(! off Annette Island.
Tain, Annette Isiand

Sept. 15

Tamgas Harbor, Annette Island . Aug. Sept. 13 3 Aug. 29
Nadyaeer, Annette Island . oo e e e e . Sept. 8
Revillagigedo Chunnel:

George Inlet, Revillagigedo Island. .. .. 3 £ Sept. 1
Iassler Harbor, Annette Island. . ce... Aug. 28 Sept. 3 ..

Naney Haines (v, ... ..., R . . Sept. 19
Duke Island. ... . A S Aug. 31
Kah Shakes Cove. L . ottt e e e e et et e i July - Aug. 23
VAT BHES o o o o dBoton coodBoodll comosit - oo oo - A Raaeasaaeas SR BRI R e e ASaann Sakian oo ok

31. Oncorhynchus nerka (Walhaum'  Red Salmon; Redfish; Sockeye ; Blueback Salmon.
(Pl XX XTII—XXXVL)

This species alzo ix of wide distribution.  On the American coast its range extends from southern
Oregon to Bering Sea. The most sonthern stream from which it has heen reported is the Sacramento,
from which it was recorded by Dr. Jordan in 1880, but it is not known whether he actually examined
a =pecimen.  In 1899 Mr. Fo M. Chamberlain, of the Durean of Fisheries, identified a single speeimen
which he obtained at Baird as Delonging to this speeies.  During the very extended study of the sal-
mon of the Sacramento River by Mr. Rutter, no examples were seen by him. 1t is certain, therefore,
that 1l this species of salmon oceurs in the Saeramento River at all it is very rare.

The fishermen on the coast of Humboldt County. Cal., obtain a salmon which they eall blueback or
sockeve. The statiztical report shows that the cateh in 1899 was 21,600 ponnds, and that of 1904 was
S0 pounds. Whether these fish are really the bluehack, or red, salmon is questionable.  Eel River,
Humboldt County, ix the stream on which this fishery is located, and it has never been known as a
bluehack sahmon stream. Tt is not known to have any lakes in its headwaters to which this species
could resort for spawning purposes.  Whether the blueback salmon oceurs in it or not, therefore, must
be vegurded asa subject for future investigation.  The sane may be said regarding the Klamath River.

The Columbia is the most =outhern river in which this species i< known to run in any numbers.  For-
merly, and up perhaps to about 1890, there was a considerable run in the Columbia, and important
spawning heds existed in the headwaters of that river, particularly at Wallowa Lake in Oregon and the
Payette lakes and the Sawtooth Takes in Tdaho, A few bluebacks are seen at each of these lakes each
season now, but they are only a pitiful remnant of the great schools that formerly came to them at spawn-
ing time,  North of the Columbia the next blueback salmon stream is the Quiniault on the coast of

-t
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Washington. At one time this was said to he an excellent blueback stream, able to supply to the In-
dians of the Quiniawt Reservation a large part of their food. Tt is said that there is still a small run
here.  There is also a small run in Ozette Lake, just south of Cape Flattery.

Of the streams tributary to Puget Sound the only ones in which the sockeye, as this salmon is nsually
called in that region, is known to run are the Lake Washington system of lakes, the Skagit and, pos-
sibly, the Snohomish, the Stillaguamish, and the Nooksak. The only one of these, however, in which
there is any considerable run is the Skagit. which the fish ascend to reach Baker Lake for spawning
purposes.  Doubtless the greatest of all the sockeye streams 1s the Fraser River. ver since the
early days of the salmon canning industry on our western coast the Fraser has been famous for the enor-
mous runs of sockeyes which nscend that great river to the lakes at its headwaters,

Going northward from the Fraser we find several streams in British Columbia in whicl the sockeyes
run in considerable numbers.  The principal of these are the Skeena. Rivers Inlet. Naas, Lowe 1nlet,
Dean Channel, Namu Harbor, Bella Coola, Smith Inlet. Alert Bay. and Alberni Canal. It is by far
the most abundant and most important salmon in British Columbia waters.  In Alaska. where it is
known as the redfish, red salmon, or sockeye, it is abundant and runs in great numbers in all
suitable streams.  In Southeast Alaska the following are the most important red sabmon streams: Naha,
Boca de Quadra, Yes Bay, Nowiskay. Keegan, Peter Johnson, Klawak, Tlessa. Iletta, Ilunter Bay,
Chilkat, Taku, Chilkost. Karta, Thorne Bay, Stikine. ete.; in Central Alaska, Alsek, Copper, Afognak,
Karluk, Alitak, Chignik, Knik, and Sushitna: in the Bristol Bay region. the Ugashik. Naknek,
Kvichak, Nushagak, and Wood. The red salmon is said to ascend the Yukon. at least to Caribon
Crossing, but we have seen no specimens from that river and do not know whether there ix any con-
siderable run in it Nor do we know whether the species oceurs in the Kuskokwim. the Kohuk, or any
stream north of the Nnshagak.  On the Asiatic side the red salmon is known to oceur at Bering Island
and in all suitable streams south to Japan.

This species of salmon is peenliar in that it rarely or never aseends a stream that has not one or
more lakes at its headwaters.  Ms spawning beds are invariably in small streams tributary to lakes

or. rarely. in the lakes themselves.  No red salmon is known to have spawned in any stream not eon-
nected with a lake. Some have heen secn occasionally 1n the lower part of a stream which had no
lake in its course, but it is helieved such individuals soon discovered their mistake and promptly
returned downstream in search of the proper water. The only instances of this kind which have
come under the personal observatiom of the senior author are the following: In August. 1903, while
at Nitka, he saw a red salmon speared by an Indian in Indian River near the bridge, which, however,
is only a short diztance above the mouth of the stream: it is understood there is no lake in this stream.
The other case is that of Gold Fork, a tributary of Pwyette River, Idaho. While at Payetie Lake in
September, 1894, he learned. on what he helieves to be entirely trustworthy evidence, that red salimon
are sometimes seen in the mouth of that streany, but that they soon return and ascend the main fork
of the Tayette, which comes from Big Payette Lake, in whose inlet there were formerly important
spawning beds.  The origin and significanee of this peculiar habit are not known. The problem is
one worthy of investigation.

The red salmon is the neatest and most symmetrical of the salmon. In the sea, or when iresh
run, it is clear sky blue on the hack and upper part of the sides, shading to clean silvery white helow
and on belly.  Sovon after entering the river for the purpose of spawning. the eolor of the head changes
to a rich olive, the back and sides to crimson and finally to a dark blood red, richest in the males, and
the belly a dirty white.  Some of the scales become dark edged and the middle of the side shows 1he
darkest red, but unevenly. At the same time the esh hecomes spongy, the scales cmbedded, the
bhack somewhat humped, and the jaws hooked and otherwise distorted.

The run of the red salmon in Alaska hegins usually in June: in Bering Sea and Central Alaska
early in June or even in May, while in Southeast Alaska it is one to three weeks later.  The earliest
recorded date we have is May 6. for Eyak and the Copper River region.  1n Bering Sea the run is
usually over by the end of July, in Central Alaska and Prince Withiam Sound by the end of August,
and in Suntheast Alaska by the 10th of September or carlier,  The period of the run of red salmon in
different parts of Alaska, so far as the records show it, i= given in the table on page 254.
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Tur BeoixyiNag Axp Expineg or CoMuMEercIAL Fisimixeg For REp Sanymon AT Varrovs FisHING
STATIONS IN ALaska, 1900 axp 1904-1906.

NoTe. —The fact that the name of a river is given does not necessarily mean that fishing is earried on in the river itself;
1 nany instances the fishing station isin the vicinity of the stream and its name has been used inorderto locate the station
niore clearly. The dates given do not necessarily mean the beginning and ending of the run for each stream, as the fish may
have heen running for sowe time before the cannerymen were able to fish the stream and the pack may have been secured
andd fishing stopped before the end of the run.

1000, \ 1904. 1003, 1906,

Waters. Fishing Fishing | Fishing | Fishing Fishing | Fishing | Fishing TFishing
began—  ended— | began— | ended—  hegan— | ended— | Legan— ended—

Bering Sea. i ‘

Colune 200 July 25 | June S| Ang. 4 June 5| July 28 | June 5 Aug. 4
ceveeeeedume 28 1 July 25 | June 21 | July 14 | June 16 July 20
July 1 July 31 L June 22 July 27
l June 21 June 13 | Aug. 2| June 20 Aung, 7

2 | June 14 | July 30| June 21 July 31
June 23 [ July 25| June 15 July 25
June 13 | July 28 | June 18 | July 31

Nushagak Buy. ..
Ignshik River
Wood River..

Krichuk River..

Naknek River. .

Ugagnk River.

‘Ugashik River,, ..

June 2
June 18
Lo Jduly 1

.| June 21

| June 22
5 June 25

‘ June 20

i

Red River., .
Little River.
Alitak Bay

Koshuak. ...

Nelsons Lagoon « ... ooie e e eeecdeceeecinnion caceeitonnn civaifiiianeaid i ii i, June 15 July 24
Central Alaska. 1
Chignik Lagoon und River.......... ... June 6 Aug. 19 | June S| Aug. 14 June 10 | Aug. 13 | June 7 Aug. 14
Kodiak Islund: | 180
Karluk...........ooiiiii ol June 4 Sepl. 21 @ June Sept. 30 ' June 5 | Sept. 25 | June 15 Sept. 13
()

....... [ERREEERPRE June July 27 May

3
26 | Jaly 17 | June 7 July 15
S July 7

s Aug. 13 May 3§ Jaly 24 0 May 27 3
S| Aug. 21 | July 3 Sept. 4

6
1
30
June 15 | Sept. 3 June
My 32

U'ganik River. June Aug. 3 June 12 | July 5 June 16 July 17
Waterfulls. ... e i July 7 13 Aug. 27
South End. ... ..

Cook Inlet (Kasilofy............ .. Aug. 13

Prince William Sound: a
Chenega Stroum Aug. 20
Billys [lole . ..., . Aug. —

Miners River . Aug. —

Ishman River. ... .

Evak Lake and River July 30

Mountain Slough. .. .. B . o . Do.
Copper River ... ..., R 5 . y 15, .do... June 30
Yete Duhl Slongh._. . . ) L D

0.
Gus Wilson Slough ... e e July 12
Castle Slough ... ... .. July 12
Peter Walhalla Slongh. June 30 ..

G. Stevens Slough .o c.doL
Martin River. Jduly 10 Do,
Little River. . Aug. 1
Italian Flats. . July 12
Big Bar..... R 5 B0 ot VRS S SRR ISR BERERS. o cccocaotll B oooc 8
Snag Point. 6 cacacss IBlbasescoodB May 12 June 30
Chilkat River. ... .. s 3 July 1 July 28
Southeast Alaska.
Yakutat Bay. ... e e RS0 0e - - June 12 June 26

Situk River . June 1 Aung. 8

Ankau River o] July June 208 July 31
AnkauSlough. ... ... oo oo July June 15 Aug. 9

Ahrnklin River. coooo oo oo oL oo July
Lituya Bay
Surge Bay, Yakobi Island. .. .. ... ... .. ... June :
Takanis Bay, Yakobi Island. ...
Cape Edward, off Chicagof Island.
Portlock ITarbor, Chicagof 1sland.
Redoubt Bay, Baranof Island. ..

Aug. 17 | June 21 .‘]u]yA 5 | June 4 Do.
Jiixié'é(}'"i Aug. 11

ool Ry 2
July 4 Tuly 11
Aug. 25 | Aug. 25

Necker Bay, Baranof Island. . .. o o 1 June 15 | July 25
tedfish Bay, Baranof Island............... .. Tuly | Aug. ¥ . c...do.. .| Aug. 10
ss Sannd: |
Cape Speneer. .. oo . . June 30 | July 2
Taylor Bay. ... ... : R . SR, . ¢ Auvg. 27 July 25 [ Aug. 28
Lisiansk, Strait.. . o . B ¢ ¢

ooadols | July 31
James Bay (7).

Kochtakeine ()

o o ) . 2 £ June 26| Aug. 1

Poreupine ) oo 0 July 9 July 9
Iey Strait- ‘ |

Dundas Bay .. oo . June 22 Aug. 25 June 20 Aug. 3 June 26 | July 30

Glacier Bay-—Bartlett Bay .. June 258 Nug. M .....o0 oLl . June 21 July 30 June 28 ' July 31

Neasant sl oL U June 15 Oct. June 22 Sept. 15§ July 14 Xug. 23
Lynn Cunal.. . ... .. ... o Iane 25 ... .do .. June 24 Sept. 22

Chilkoot Inlet and River July 10, Sept. 17 July 15 Aug. 16 ....do... Sept.10

Chilkat Inlet and River June 241 Sept. 23 June 27 Scﬁt. 1:5

« 1891, June 16 to July 13.
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AT Variovs Fisming

STATIONS IN Arpaska, 1900 aND 1904-1906— Continued.

1900.
Wi, Fishing Fishing
began ended —

Southeast Aluska Continued.

Lynn Canal—Continucd.
Eagle River. .._..... ... ... .. ...
Tec IMarbor............. . ......
Lena Cove. .
Point Louise .
Avk Bay......o.o..ooil

Chatham Strait:

Funter Bay, Admiralty Island. ...
Basket Bay, Chichagof Island.
Sitkoh Bav, Chichagof lsland..
Peril Strait
Red Bluff Bay, Barunof Island.

Bay of Pillars—South .Arm, Kuiu
Island .. ... June 23 Aug. 7
Tebenkof Bay:
Aleck Stream, Kuiu Island......... ... oooiio...
Kuiu Bay, Kuinlsland. ... ... ..... ... ... ... .........
Stephens Passags
Takn Inlet. ...
Paort Snettisham. .
Frederick Sound:
Portage Bay, Kupreanof Island. ... ... .......... ._.......
Cleveland Passage
Wrangell Strait. Petersburg Creek Mitkof
Jsland....ooooo.iiiiiiiiiil
Duncan Canal, Kupreanof Island
Sea Otter Sound: Tokhini Stream, Kosci-

.. June 20 \ug. 12
.o July 9 July 27

usko Island. .. ..o o e e
Iphigenia Bay: Warm Chuck, Heceta Island ... ... .. ...
Tonowek Bay: |

Sarkar, Prince of Wales Island.... .. .. June 19 Anug 4

June 25

June 1

.| June 22
Silome.

June 19
June 25

July
July

o

June 29
July 5

July 12
July 9

June 7

1904,
Iishing Fishing
began— ended—

it

Nahakay, Prince of Wales Island...... ... . .. ... . ... ... ... .........

San Alberti Bay: A
Klawak Inlet, Prince of Wales Island..| June 17 Ang. 24

Soda Harbor, Prinee of Wales Island. . ....... ... ... ... ... .......... . .......

Cordova Bay:
Iletta, Prince of Wales Island.._ ... ... June 17 Aug. 23
Klakas Inlet, Prince of Wales lsland...} .............. o
Iunter Bay, Prince of Wales Island . ... _.
Iessa Inlet, Prince of Wales Island. . .|... .

Nicbols Bay, Princeof Wales Island. ... .| ... ... .. .. ...

Sumner Strait:

Shipley Bay, Koseiusko Island._ ... ... June 27  Aug. 14
Calder and Elcopdam Bay, Prince of :
WalesIsland. . ... ... . ... ... . ... RO |
Point Barrie Stream, Kupreanof Island.|... ...... ..........
Red Bay, Prince of Wales Islund._.....
Totem Bay, Prince of Wales Island. ...
Blind Slough, Mitkof Island.....__.. ..
Stikine River_ ... ... .. ... . ... .........
Zimovia Strait: Tnoms (old village) Stream,
Wrangell Island ... ... ... .. ... ...,

Clarence Strait:

Salmou Bay, Prince of Wales Island . ..
Eagle Creek, Prince of Wales Island. .. | ... ...
Whale Passage. Prince of Wales Island. .
Lake Bay, Princc of Wales Island. . ... 5
Valdemar Bay, Prince of Wales Island.
Rocky Bay, Etolin Jsland......_.._._..
Ratz Harbor, Prince of Wales Island . .
Ernest Sonnd- ’

Union Bay, Cleveland Peninsula . . .

Point Warde, Clevcland Peninsula ..

Anan Creek, Cleveland Peninsula.. ...
Meyers Stream. Cleveland Peninsala o ...
Thorne Bay, 'rince of Wales Island. ..
Kasaan Bay—

Karta Bay, Prince of Wales Island.| June 19

Twelvemile Arm, Kina Stream,

Aug. 20

June 14

July 13 ...

June 27
July 5

Ang. 10
July 25
Sept. 7
..do.
\ug. 4
Sept. 1
Aug. 4
Aug. 26
Aug. 1
Sept. 1
Sept. 20
Aug. 25
Sept. 10
do
....do
....do
..do
Aug. 25

J....do..

1905.

July 10

June 15
July 1

....do..

1906.

| Fishing Fishing Fishing
began—  ended began
-
July 1 Sept.15 June

21

Aug. 10 June 20
N1 O do...
Aug. 20 June 25

jiAug. 1 June 10

Aug. 25 ... L.

June 13 '

July 6

June 14
Aug. 29

June 14

.- July 12

July 10 ...
July 20 ....

o July 10 [...

Prince of Wales Tsland. . ... ... [ i i e e | |

Skowl Arm, Prince of Wales Island
Behm Canal—

IIchm Bay, Cleveland Passage. .. ...

Naha Stream, Revillagigedo Island.

Yes Bay, Cleveland Peninsula July 14 Sept. 17
Chi®kamin River.. .. .coeeeiieiaaac]oeniaiae canoiaaodl
O 188 BB 6 cacanocaceasanans aa July 13 Aug. 15

July 11

Fish'm@T
cended—

Sept.

)

Do.

Aug.
Aug.
Aug.
Aug.
Aug.

Aug.

Sept.
Aug.
Aug.

July

Aung.

Aug.

Apg.
July
Sept.

Da.

Sept.

4

Do.

Ang.

July 28

July

Sept.
Sept.

Aug.

11

Do,

Sept.

Jaly

Aug

Aug.

5
&)
20

3
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STaTioNs 1N Arvaska, 1900 axp 1904-1906—Continued.

1000, 1904, 1805, 1906.

! :
A A Fishing Fishing Tishing Fishing Fishing Fishing Fishing Fishing
began— enmded— began— ended— Dbegan— ended— Dbegan— ended—
Southeast Alaska -Continued. |
Clarence Strait —Continued.
Tonguss Narrows—Ward Cove, Revil-
Ingngedo Island. ..o oo ool ...do... Ang. 23§ Aug. 5 Aug. 11 ... ... July 23 Sept. 6
Cholmendeley Sound. . . .. -1 I S July 26 A\ug. 7 \ug 5 Sept. 1 July 30 Sept. 5
Dora Buy, Prince of Wt Island.. ..., .. July 9 Ang. 20 July 11 odo... July 11 Sept. &
I’eter Jolinson Stream (IN)Imnr Prince
of Wales Island. ... ... . ... July 7 Sept. 1 July 13 Sept.13 ....do...| Sept. 2 June 30 Do.
Moira Souml— |
North Arm. Prinee of Wales Island. N ono0 ‘ July 14 Aung. 22 . do.. ] Sept. 7 July 13 [ Sept. S

Jualy 19| Aug. 24
July 29| Aug. 16

Shalclair, Prince of Wales Iskind ...
Browns, Prince of Wales Island... |..
South Arm—
Kegan Stream, Prince of Wales
1

,,,,,,,,,,,,,,,,,,,,,,,,, July 12 Sept. 2 July 1 | Sept. 7 Julv 11 | Sept. 6
Nowi y Stream, I'mnce of I
Wales lcl.md ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, do_ ... GIOME. S o T8 Shoac oomocann
;14 Johnson Stream, Prince of |
Wales Island .. ... ... ... S 20 60000 Tyt a0l S July 13 Sept. 3
Niehols Passage— ‘
Bostwick Inlet, Gravipa Island ... .| . . . . ... .. Sept. 3 Sept. T|...oieii i

9 | July 11 July 11 Ang. 31

Tain, Annette Island. ... ... .. .
.31 |....do... ... ... July 10 Auvg. 21

Tamgas [larbor, Annette Island.. ... ..
Revillagigedo Channel:

George lnlet, Revillagigedo Island..... July & 3 Sept. 5 Seprt. 1
Carroll Inlet, Revillagigedo Island .. ... ... ... ... .. R cAug. 21 |

Thorne Arm, Revillagigedo Island. F ] . Aug. 24
1Tassler [Tarbor, Annette Island. .. Sept. 3 |.. B oo

Duke Island .. ... ... . .. ... . ... _ .. .. Aug. 26 | Ju ce..do . | Aug. 31
Boca e Quadra 4 July 12§ \ng. ANV, 2 || oo ac acond] hemaacano - coog do ...} Aug, 26
Kah ShakesCove. . ... ... ... .......... July 10 Aung. 15 L. 0. o ]

. I ......... ‘Jul\ 24 | Aug. 23

Although the red salmon run is somewhat later than that of the king, the two species are sometimes
found together.  Writing of his observations in 1890, Dr. Gilbert savs:

1t appeared constantly associated with the king salmon. It was taken by trolling m DP])"lltul(’
Bay. Vancouver Island, ‘\l.w 10 to 13; was scined in small numbers at Unalaska May "4 1o 27, and was
abundant there June 15, Tt had not begun to run at Nushagak June 3, but the young with pfm marks
still evident, ranging in size from 95 to 115 mm., were very abundant.  These were doubtless dese ‘ending
the rivers (o the sea and were probably about 20 months old. On July 5. yvonng averaging slightly
larger than the above were tuken in salt water at Herendeen Bay, Alaskan Peninsula, Thv:o mnuwl
from 120 to 130 mm. in totallength,  The color is deeper and less silvery than in the Nushagak ox‘lmplm
and the parr marks have almost wholly disappeared.

The beginning of the run in any given stream is fairly constant. the variation being within narrow
limits.  The duration of the run is for a shorter period in the northern region than it is farther sonth,
In Bristol Bay and Central Alaska it Tasts only six weeks or less, while in Southeast Alaska it continues
about two months,

The number of red salion running in any given stream is constant from year to year only within
rather wide hmits. H is helieved by most fishermen and canuners that every fourth year any given
stream is apt to have a larger run than in any of the three other years of the scries. In a general way
this belief scems to he horne out by statistics; when specific cases are examined, however, the rule
appears of doubtful application.  For example, the catch of red salmon tn the Ugashik River for the
Tast six years Ias been ax follows: 769.002 fish in 1901; 1,640,973 in 1902; 1,703,536 in 1903; 564,492 in
1904 432,779 in 1905, and 152,140 in 1906, As the run was large in 1902 it should have been large in
190G, bt it was the smallest ever known.  Judging from the run of 1903, that for 1907 ought to he a
large one. Information regarding it will he awaited with interest.

In Nushagak Bayand Wood River the run was very large in 1905, four traps in Wood River furnishing
over 800,000 fish, while many thousands more were turned loose.  1n 1906 these same Iraps produced
only about 200,000 fish, and three additional traps operated in the sane region produced about 100.000
more, giving a total for Wood River for 1906 of about 300,000 as against more than $00,000 for 1905,
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Although the price of red salmon was higher in 1906 than in 1905. and every cffort svas made to secure
a large pack in the Bristol Bay region, the total number of red salmon cases fell 120,000 short of the
pack of 1905. There are. however, so many factors entering into the conditions whick determine the
size of the pack in Bristol Bay that it is not safe to make any positive statement as to whether the cateh
hasreached itslimit.  Ashas been said by Jordan and Evermann, A wise administration of the fisheries
will permit the taking of the Jargest number of fish compatible with the maintenance of the supply,
and will permit their capture hy the cheapest method whieh is not wasteful.”  Dut when it becomes
apparent that the run is decreasing and that the fishery is permanently impaired, the cateh should in
some way be limited and ample opportunity he given to rehabilitate the fishery.

In size the red salmon ranks third among the five Pacific species of the genus.  During the recent
investigations a total of 1,390 red salmon from as many different places as possible were measured and
weighed. The results, which are given in detail in the accompanying table, may be summarized as
follows: Tor the males—Maximnm lengtly, 32 inches; minimum, 15.5; average, 27.81. Maximum
weight, 11 pounds; minimum, 1.75; average. 7.43. For the females—Maximum length, 30 inches:
minimnm, 20.25; average, 24.87. Maximum weight, 11 pounds; minimum, 2; average, 5.78. For
hoth males and females—Average tength, 26.36 inches; average weight, 6.57 pounds. It is therefore
safe to say that the red salmon of Alaska averages a triffe more than 6.5 pownds in weight.

At Chignik Bay is occasionally taken a small red salmon locally known as the © Aretic salmon?” which
is considerably smaller than the average for that region.  On Angnst 9, 1903, the senior anthor found
and examined at the two camureries on Chignik Bay 13 examples of this fish, 12 of the 13 heing males.
The maximum and minimum lengths of the males were 19.38 and 15.86 inches, and the average 17.35:
extreme weight 2.71 and 1.71 pounds, average 2.2 pounds.  The single female was 22.63 inches long
and weighed 1.63 ponnds.  These fish are not a different species, but evidently merely precocious indi-
viduals such as are found among the chinook salmon on the Columbia River, swhere mature small mates
are not infrequent.  The fact that all but one of these so-called ““Arctic salmon®’ were males shows them
to be dwarfs of the same character. The opinion of local fishermen that this small salmon is peculiar
ta Chignik Bay is not borne out by the facts, as similar small fish were seen at Alitak, Kartuk, and other
places.

1u various small lakes in Idaho, Oregon. Washington, and British Columbia is found a dwarf form of
the Alaska red salmon known variously as small redfish, little redfish. Kennerly's solmon, or walla.
The list of lakes in which this fish is known to occur is as follows: Alturas. Pettit. Redfish and Big Pay-
ette lakes in Tdaho; Wallowa Lake in Oregon: Washington, Sammamish, Ozette, and possibly, Amer-
ican and Chelan lakes in Washington; Chiloweyuck. Nicola, Frangois, Fraser. Okanagan, and Kootenai
lakes in British Columbia. And recently during the investigations conducted by Mr. Chamberlain in
the vicinity of Loring, Alaska, 2 or 3 examples of the little redfish were found in Patching Lake.  Thisis
a small lake in the Naha basin.  1n its outlet is a falls which fish from the sea can not ascend.  Redtish
fry from the Fortmann ITatchery had been planted in the lake, and it can not. therefore. be definitely
known whether this specimen was one of the planted fish, dwarfed Dy the unfavorable environment,
or one of a native race or form long landlocked in the lake.

The so-called little redfish does not appear to differ structurally from the larger form. Tt is mature,
hawever, both males and females, at a length of a foot or less. and, like the ordinary red salmon, spawns
only once, after which it dies. Recent observations by the senior author, and consideration of all the
known facts coneerning these little redfish, convinee him that they do not come up from the sea, hut are
landlocked in the lakes in which they oceur.

Next to the humpback the red is the most abundant salmon in Alaska—indeed, it is probable that.
during the last 20 years, it has been no less numerous than the humpback.  Commercially it is by far
the most valuable salmon in Alaska.  The total cateh of 1906 was 19,536,761 tish, representing 1,540,856
cases, valued at $5,720,291. The total nnmber of salmon of all species handled in Alaska in 1906 was
31,756,335, representing 2,341,587 cases, valued at $8,152,665. From these figures it is seen that the red
salimon constitute more than 61 per cent of the catch, 65 per cent of the pack, and 70 per cent of the
value. And in every year previous to 1906 the red salmon constituted even a larger proportion of the
entire catch, as the utilization of the cheaper species has developed only within recent years.

B.B.F.1906—17

—
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Kogginng. . .. ’]' 4 B oo Lo kb oo moaw)  nans
Womd Kiver.. { 4 E i By Lo 25 6.25
Ugaguk River. . { ’ o ;tj‘] ‘,‘(}3 P T 7,636
Naknek River. .. { $ 499 Al 55‘4’: Lo e 7463
Ugashik River....... A s R DB R 7,361
Chignik. Aug. 4. ... { : 23E g NS R EY ‘ ' 5t
Karluk, Ang. 15.... ... { : g0 G o200 ’ | 508
Pyramid Harbor, July 1:,,‘{ ; i ‘ rl } 31! o7 7056
Klawak, \ug.25 ... ... { f o 229“ } S3| 2495 109
Metta Bay. Ang. v { 4 3000 BN e 20 1.825
Kurta Bay, July 10..... . ’{ g B ) | 7.000

32. Salmo clarkii ( Richardson). _.llaska Cutthroat Trout. (Pl xv, fig. 1, and pl. xxxvIL.)
:

In 1851 Dr. Bean recorded this trout as Salmo purpuratus from Sitka, St. Paul (Kodiak Island),
and “northern Alaska.™  Not until the investigations were made on which this report. is based had any
other specimens heen recorded from Alaska or any Alaskan specimens come into the hands of any ichthy-
ologixt.  Doubtless anglers and others knew of the presence in Alaska of a species of eutthroat tront.
Indeed. oflicers and members of the civilian staff of the Fisheries steamer _Hbatross state that they have
found cutthroat trout at various places in Southeast Alaska and that specimens were forwarded to the
Bureau.  These. however, scem to have heen lost en route, as they were never received at Washington,

bBuring the recent investigations cutthroat trout were obtained at the following phveﬂ‘ San Mateo
Lake near Union Bay, Vancouver Island (June 22); lake at Courtney. Union Bay (lune 22); Karta Bay
stream (July 11); Pablof Falls, Freshwater Day (July 25); Silver Bay Creek near Sitka (.luly 29); Kla-
wak Creek (August 26), and Naha stream near Loring (August30).  Other specimens were obtained in
the vieinity of Loring in 1903, and again in 1904 and 1905, and nmmerous tine specimens were collected
in Lake MeDonald and vieinity by Mr. J. 8. Burcham in 1905.

In all of these places the eatthroat trout was fairly common, apparently most abundant at Loring,
Lake MeDonald, and Klawak. Tt doubtless oceurs in many other streams and lakes in Southeast Alaska.
Just how far north it extends has not heen definitely (letermim-(l We did not find it north of Sitka,
We have a photograph. taken by Mr. R. W, Stone. of the U. 8. Geological Survey. and furnished by Mr.
Frank Hess, also of the Survey, showing a number of trout ‘md salmon caught September 25, 1904, at
Katatla. Controller Bay. in a stream about one-fourth of a mile from the beach.  Among the fish shown
is one that is evidently a cutthroat or a rainbow trout.

The following notes were taken on specimens from various places:

No. 02509, taken with fly by Dr. Evermann in Lake San Mateo, Vancouver Island, a female
1+.5 inches long, weight ane pound, not nearly ready to spawn.  Color in life. top of head, hack and side
to hase of pectoral thickly covered with small, somewhat stellate hlack spots, those on head and nape
roundish; cheek with about 7 black spots—2 or 3 on upper part of opercle; dorsal and caudal with
numerpus oblong hlack spots; 3 spots on adipose dorsal; anal with black spots less numerous than on
caudaland dorsal; ventrals pale rosy, the outer ray with a series of small hlack spots; pectorals pale rosy
on inner rays, the outer dusky; cheek and opercle with rosy; some rosy on side of lower jaw; belly
dusky. slightly rosy; throat with a broad, rich red dash on eacli side; tip of lower jaw black; side silvery
with bronze wash; the black spots on back and side about evenly distributed, those on mmhl peduncle
largest.  When 11r~1 taken aut of the water the whole (ish except belly appeared quite dark.
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Anather specimen 1no. 028105 from the same place, an immature male 9.5 inches long, was similar
in life color to the one above deseribed, except that there were no spots on ventrals, and cheeks and
vpercles were more sputted, there being 3 or 4 <pots on preopercle and the same number on opercle.

An example (no. 025811), 11 inches long, from Courtney Lake, was a male somewhat more mature
than no. 02810, and its color was similar, except that the spots on side of head were less numerous,
being but 4 on upper part of cheek, 2 on preopercle and 4 on upper part of opercle.  On no. 02810 the
spots extended farther down; scales abont 165.

Another example (no. 02812), 6 inches long, from same place, is profusely spotted like the others
and shows traces of parr marks.  The red on throat present, but not distinet.

A fine 13-inch example, taken July 11 by Licutenant Mitchell in Karta Bay Streamn o short distance
above the mouth, when fresh was dark olive on back, side silvery, belly white; back and upper four-
fifths of side profusely covered with small irregular black spots; side of head with a few small round
black spots; cheek and middle of side with pale rosy wash; throat with light red wash: fins all dark:
dorsal and caudal with many large black spots: anal a little paler and with fewer spots: ventrals still
paler, black inside; pectoral dark, with 2 or 3 small black spots.  Dorsal 10; anal 12.

A 9.5-ineh speecimen (no. 02044), weighing 4 ounces, caught by Dr. Evermann at Pablof Falls,
July 25, was in life yellowish green on back and upper part of side; middle of side slightly rosy, belly
silvery; back with close-set small roundish black spots: side with larger black spots; top of head and
cheek with small round black spots; opercle somewhat rosy; throat rich red.

Another was silvery, dark, profusely spotted with black, and with the red on throat very distinct.

No. 03021, taken at Klawak, August 26, had the body and head profusely and uniformly covered
with large, irregular black spots: fins all densely spotted.

Two 7.5-inch specimens (2 and 2.5 ounces cacl), taken by Lieutenant Mitchell and Chief Engineer
(rater at Silver Bay near Sitka, had the spots confined chiefly to back and side above lateral line and
head; caudal peduncle with more spots; very little red showing on throat of second, none on first;
side somewhat rosy, cheek also. It mey be that these are young steelheads.

We have erittcally examined more than 30 excellent examples of entthrout trout from the vicinity
of Yes Bay and Loring, and many other specimens [rom those places, Klawak, and elsewhere, in
Southeast Alaska, have passed through our hands.  An example 14.5 inches long from Lake MeDonald
may be regarded as typical: Iead 4.4; depth 4.4; eye in head 6.5; snout 3.5; maxillary 1.9, reaching
slightly past orbit; pectoral 1.8; least depth of caudal peduncle 2.4; scales about 6. Body robust,
not greatly compressed, the caudal peduncle stout; head rather long and conie; snout rather long
and pointed. Entire body covered somewhat profusely with small stellate Dlack spots, Tess numerous
on head, where they are nmore nearly round.  Dorsal, anal, and caudal fins profusely spotted; pectoral
with a few spots, ventrals plain; ventrals and anal slightly tipped with vellow: a bright red dash
on the throat.

The Alaska cutthroat is close to the Mlaska rainbow and may not be always readily distinguished
from it. We believe them to be distinet species, however.  The eutthroat may be distinguished by
its red throat, more stellate black spots, longer head, longer maxillary, less brightly tipped ventral and
anal fins, and smaller scales.  The number of scales in the lateral line runs trom 140 to 180, while in the
rainbow it runs from 120 to 140. The cutthroat is not as large as the rainhow, the largest example seen
by us being only 14.5 inches long.  The numerons examples examined range in length from 6 to 14.5
inches. At Klawak local anglers stated that the cutthroat does not attain as large size as the rainbow
of the samme stream, and {his statement was horne out by onr own observations at that place; also at
Loring and Lake McDonald.

The Alaska cutthroat trout ranks high as a game fizh, though not equaling the rainbow. It isa much
better game fish than the Dolly Varden or salmon tront. 1t strikes with more vim, fights more viciously,
dives more deeply, ranges more widely, and is much more apt to jup; bt when once out of the water
it is more quiet than the Dolly Varden. 1t takes the fly readily, but of course the baited hook is more
attractive.

Mr. A. B. Alexander and the senior writer of this report visited San Mateo Lake June 22 expressly to
obtain examples of this trout. At tirst we rowed about over the lake some time, trying ditferent appar-
ently likely places with different kinds of flies and, finally, other lures.  One slight strike was gotten
inthe upper end of the lake. but noothers until we reached a small cove on the south side, where
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Mr. Alexander got a fine 9.5-inch example at the surface. A little later another fine example was
hooked at a depth of abont 6 feet. Tt fought very vigorously. usually bearing down very hard, then
circling about rapidly, leaping slightly. then hearing down again and cireling again, and coming along-
side, and finally breaking away—the penalty we paid for heing without a Janding net. This fish was
estimated (o he 19 inches long. A few minntes later another was hooked in 4 feet of water. and, though
given no opportunity to play, showed itself able to make a good fight.  Later each of us got one good
strike, hut failed toland the fish. Local anglers eall these ©black-speckled trout.™

The examples taken at Pablof Falls had little opportunity to show their fighting power on accaunt
of the very turbulent water and the vast number of salmon and Dolly Varden trout which crowded
upon them.

Mr. Crater reported that the three which he ook in Naha Stream were very satisfactory as game fish.

As a food-fish the Alaska cutthroat is delicious—far superior to the Dolly Varden and uot inferior
to the Maska rainbow.  The flesh is firm, flaky. and rich in oil, with a most agreeable flavor.

This tront inhabits both streams and lakes. At Loring it occurs in both. At Yes Bay the finest
cxamples were obtained from the stream between Lake MeDonald and the bay.  Those from Klawak
came from the stream below the lake.

In Alaska thisspecies isusually known as the Dlack-speckled trout, blackspotted tramt, or cutthroat.

33. Salmo gairdneri (Richardson).  Stecllwad Trout. (Pl xxxviIL)

The first recards of steelhiead trout in Alaska are those by Dr. Bean from Sitka and from St. Paul.
Kadiak Island (1881), and Mountain Lake near Mount Tongass (1883).

The species scems to be widely distributed in Alaska, although definite records are not numerous.
Captain Moser states that it ocenrs at all seasons at Afognak Island. but in greatest numbers during
the coho run. 1t is believed 1o winter in the lakes and to descend to the sea soon after the

Fra. 10.—Salmo gairdneri (Richardson).

streams open in the spring. e further says that steelhieads were first noticed in the vieinity of Pyramid
Harbor in 1900 and that they have not been noted at Chekats. Several specinmens were secured at
Chilkoot Inlet. Augnst 20 to September S, and an occasional example is seen at Point ighfield.

On March 26, 1903, (wo steelheads—the first of the spring run—were caught in a gill net at the
Fortmann Hatchery,  On April 26 two others with shrunken stomachs and well-developed eggs and
milt were taken at the same place. On May 8 steclheads were spawning in Naha Stream helow Dorr
Falls.  On May 10 about one dozen were observed to be spawning in Steelhead Creek near Loring.
The temperature of the stream was between 38° and 39°; the surface temperature of Naha Bay was
40° to 43°. About all these fish had disappeared by May 17. On May 23 about 30 steclheads (mostly
spent females) were taken in a seine in Naha Stream aliove Dorr Falls. At one haul of the seine in a
hole below the falls about the same number were taken, among them several ripe males and fenales,
On July 8 several fish believed (o e steclheads were seen in the river above the lake.  July 26 many
steethead fry were seen dying on the sandbars in Karta River, where they were entrapped by the receding
waters. The same occurrence was observed in Flume Creek near Loring, where, on August 12, 1904,
Mr. I € Fassett picked up 73 steclhead fry from the margin of the pool under the dam built helow
the fulls to supply water to the flume. Others were observed at various places in the dry bed of the
strecam where they had been Jeft Iy receding waters.  The next day 87 steethead fry were collected
under similar conditions.  These fry measured 29 to 36 mm.
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Two adult steelheads were taken in Hot Springs Creck, Bell Island.  These with several others
were in a deep pool where they had heen left by falling water as they were returning from their spawning
beds in the lake about a mile farther up the stream.  Examples arc also reportcd from the Pacific Cold
Storage Company at Taku 1Tarbor.  On August 14 a few were scined at Karluk, where they are reported
not to be common.  May 26 to 30 Mr. Claudius Wallich found them spawning in the stream at the
head of Lake MceDonald.  Quite a number were observed.  On May 24 to 27, 1904, Mr. F. M. Chamberlain
found them spawning in Steelliead Creek near Loring, also in Naha River above Dorr Falls. The
temperature of the water in the creek was 56°to 57°, that of the river heing 50°. No steelheads were
noticed in a small branch of Steelhead Creck, where the temperature was 45.°

One example 1no. 02813; scales about 1503, 10 inches long, was caught with hook and line June 22
in Courtney Lake at Union Bay. A few examples were scen in the cannery at Point Tlighficld July 13
and at Taku Harbor July 14. A female 17 inches long and weighing | pound 10 ounces was caught at
Snug arbor August 6. .

The center of abundance of the steelhead is evidently the Columbia River.  Mr. F. M. Warren, sr.,
of Portland, reports that the run in the Columbia, Rogue. and other Oregon rivers was large in 1902 and
1903. The first spring run in 1903 was about June 20 and continued two days, the fish averaging only 7
pounds.  The fish of the later run (in Angust) were much larger, averaging about 15 pounds. A few
nmay be taken in the Cohumbia any day in the year.  The largest one of which we have a definite record
was caught at. Corbett, on the Columbia River, by Reed Brothers. Tt was scen by Mr. J. N. Wisner and
weighed 42 pounds.  Reed Brothers state that they often get steelheads of that size.

On September 11 many steelheads were seen in Mr. Warren's cold-storage plant at Goble, on the
Columbia. They were then being caught in traps near by. At this time it was difficult to tell males
from females. .\ female examined showed the roe to be very immature, indicating that spawning would
probably not have oceurred before February or March.

One hundred and five examples were measured and weighed.  The lengths varied from 31 to 45
inches and the weights from 10.5 to 32.5 pounds.  The average length was 37.03 inches and the average
weight 18.48 pounds.  Several examined at Pyramid Harbor in August were 26 to 32 inches long and
weighed 9.5 to 13.5 pounds.  One taken at Bell Island was 33 inches Jong and weighed 9 pounds.

In September and October, 1897, Mr. A. B. Alexander, of this Dureau. examined a large munber of
steelheads at the Cascades and at Celilo, on the Columbia River. Many were scen, September 18 and
19, ascending the falls.  In all 4,179 were examined; of these, 1,531 were males and 2,648 females; 476
males and 900 females were regarded as well developed and ready to spawn within a month or six weeks,

This ripening of the steelhead in the fall is probably unusual.  All other observations indicate that
this species isa spring spawner.  1n the headwaters of Salmon River. in I1daho, it spawns in early spring—
usually in May and June. In Alaska, so far as known, it spawns early in the spring.

Tt is not always easy to distinguish the steclhead from the cutthroat or the rainbow trout; it is par-
tienlarly difficult, if not impossible, to do o in the {ry and fingerling stages.  The adult Alaska steel-
head has larger scales, a shorter liead, and a smaller eye than the Alaska cutthroat; it is also less pro-
fusely covered with black spots, the tail is more nearly square, and there is no red on the throat. From
the Alaska rainhow trout it may usually be distinguished by the smaller eye, somewhat smaller seales,
less brilliant coloration, and relative absence of black spots exeept on upper part of side and on dorsal
and caudal fins.

The steelhead reaches a mueh larger size than cither the cutthroat or the rainbow.  On the Columbia
it is of much commereial importance.  In Alaska it is a valuable food fish, though it is not abundant
enongh to he of as great importanee as any of the species of salmon. 1t lends itself well to the canning
process and is a nutritious and very palatable article thus prepared. It ix, however, most valuable as
a fresh fish, especially when distant shipments are necessary.  There is no member of the salnion family
which can be handled more satisfactorily in cold storage than the steelhead.  Tts size, trim shape, firm
flesh, and superior keeping qualities fit it admirably for treatment in this way.

34. Salmo irideus (Gibhons). _Alaska Rainbow Trout. (Pl. xxxIx.)
The rainbow trout has not previously been reported irom Alaska, except by Bean in 1881 from

Sitka, although its presence in Southeast Alaska was known to various officers of the _Albatross anid local
anglerz.  No specimens, however, had been collected or had come into the hands of any naturalist.
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It was therefore a great pleasure to us to find rainbow trout in at least two of the streams visited in 1903—
the Naha Stream at Loring and Klawak River at Klawak.  Ouo August 30 Chief Engineer Crater and
Payvmaster MeMillan canght 13 fine examples in Naha Stream. the largest about 16 inches long and weigh-
ing about 2 pounds.  Ou August 26 Dr. Evermann took 2 good ones in Klawak Stream above the
Tagoor. Mr. Thompson, the storekeeper at Klawak, veported that he had recently taken in this stream
a rainbow trout that was 32 inches long. My, HoFLSwilt says that he caught one in 1878 which weighed
S porndds. He says that he has seen several, each weighing as niuch as 5 pounds.

On August 31901 Dr. ¢St 3 Batler and Licut. Hugh Rodman (both then of the Albatross) caught
a number of rainbow trout in a stream towing into Hanas Day. Chichagof Tsland, Chatham Strait,
near Killisnoo, Mr. 1o AL Kerr, of Seattle, informs us that rainbow tront are abundant in Powell River
at the upper end of Tuxada [sland. where they can be taken from June until late in the fall.  About
the end of Angust 110 were canght.  1le says the species oceurs alsoat Thorne Bay.  Mr, Chamberlain
reports them (o be common in Naha Stream near Loring, where he has seen examples 2 feet long,

During the investigations at Yes Bay in 1905 Mr. Chamberlain and Mr. Burcham found the rainbow
tront quite abundant, particnlarly in the outlet of Lake MeDonald.  On June 9, 1906, Mr. Sidney Paige.
of the U 8. Geological Survey. forwarded to the Burcan from Knik. Alaska, three small examples of
rainbow trout which had heen taken in Cottonwood Creek.  This stream enters Knik Arm near its head,

FiG. IL.—8alme irideus (Gibbons).

which i= at the head of Cook Inlet, in north latitude about 61° 307, 1t 1s more than probable that the
trout photographed at Katatla by Mr. Stone and already referred to in the discussion of the cutthroat
trout was a rainbow.

The above-named localities are, therefore, the only Alaskan localities in which the rainbow trout is
definitely known to ocenr. There are no records for the Kodiak region, the Aleutian Islands. or any
waters in or north of the Alaskan Peninsula. It is quite certain, however. that further investigation
will demonstrate its presence in many Alaskan streams in which it is not now known to occur.

Whether the rainbow trout of Alaska is distinet from typical Salwo irideus (of San Leandro Creek.
California) we are not prepared to say. and we provisionally identify onr specimens with that species,
reserving a final decision until we have more material for comparison.

A typical example of the Alaska rainbow is no. A272 (4569). 23 inches long, from Lake McDonald,
September 7, 1005, Tt may be described as follows:

Iead 3.8 in length; depth 4.4 eye 6 in heal; snont 2.9; maxillary 1.5, long and narrow, extending
far beyond orhit; pectoral .60 body considerably compressed: head long, conic; snout leng and
pointed: least depth of candal peduncle equaling length of snout; tail square, but =lightly forked.

Color inaleohol: 1ntire hody closely coverad with very distinetsmall black spots. quite as numerous
Lelow lateral line as above: head with relatively few roundish black spots, about 20 or 25 on cheek and
opercles lins all Dlack spotted, the spots less numerous on pectorals amd ventrals; ventrals, anal, and
dorsal tipped with yellowish; middle of side and cheek with a broad rosy band; no red on throat:
seales 134,

An example 10 inches long from Cottonwood Creek, Knik Arm, is described ax follows:

Head 4.5 in length; depth 4.3; ¢ye 4.75 in head; snout 4.75; maxillary 1.9; scales about 120.
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Bady compressed; caudal peduncle deep; head rather short; maxillary extending scareely beyimd
eye; teeth fairly strong on maxillary, premaxillaries, palatines, vomer, mandible, and tongue, those
un vomer in {wo rows, .

Body rather profusely covered with small black spots most numerous ahove lateral line; top and
upper part of side of hiead with few small round black spots; dursal and caudal with hlack spots; anal
dusky, unspotted; pectorals and ventrals immaculate; side with a red stripe in life.

Two other somewhat smaller specimens possess the same characters.

An example (no. 3020 from Klawak in life had on the side a broad rich rosy band extending
across the eheek and along the lateral line to base of caudal fin; no red on throat: baek and side pro-
fusely spotted with small round black spots, quite uniformly distributed: caudal fin and peduncle
thickly spotted.

We have examined 34 other specimens of rainhow trout from Southeast Alaska and find them to
agree essentially with the specimens above deseribed.  Most of them are from Lake MeDbonald and
vicinity. where they were collected in 1905 by Mr. Burcham. Numerous other examples were examined
in 1903 at Klawak and Loring. Oeccasionally an individual in prime condition shows more or less red
or orange on the throat. but ordinarily this mark is indistinet or wholly absent. The bright tip of the
anal. ventral, and dorsal tins, however, ix usually present, and this, together with the large scales,
absence of red on the throat, and rosy side, will usnally suffice to distinguish the Alaska rainbow from
the Alaska cutthroat, though the two species are exceedingly close to each other.  The rainhow attains
the larger size.  The largest examples seen by us were about 2 feet long.  One taken at Klawak was 32
inches long, and, as already stated, My, H. F. Swift says he has seen several weighed 5 pounds and one
that weighed § pounds.

The Alaska rainhow {rout stands easily among the finest of game fishes. It is certainly one of
the best, if not the best, in Alaska.  Expert anglers fishing in Naha Stream, at Yes Bay and Klawak, pro-
nounee it the gamest trout they have ever caught. 1t takes the fly readily, not with a dash or rush, but
rather quietly. When once hooked, however, it fights most savagely, jumping often, and is very hard
to wear out.

35. Cristivomer namaycush (Walbaum). Great Lakes Trout; Lake Trout.

The lake trout is doubtless found in all snitable waters in the Yukon basin.  Anindividual weighing
7.25 pounds was taken in Lake Bennett, one of 11 pounds at Log Cabin, and we have seen specimens from
Tagish Arm and Lake Atlin.  An example was eaught by Dr. Itarold Heath in Summit Lake at White
Pass, July 20, and one of good size was taken in Tagish Arm near Caribou Crossing July 19, hy trolling.
which is the usual method of capture.  Townsend 1 1887) reeords this speeies from a lake at the head of

F16. 12.—Cristivomer mmaycush (Walbanmm).

Kobuk River, and states that it reaches a length of 3.5 feet or more.  He did not find it in the Kobuk
River. The fish apparently attains as large stze in Alaska as in the Great Lakes, for examples weighing
30 to 40 pounds have heen reported. 1t is of consitterable commercial importance in this region, larg:
numbers being shipped, particularly from Lake Addin, to Dawson.

The lake trout can he readily distinguished from all other Alaskan Salmonidae by the presence
of a raized crest behind the head of the vomer and free from its shait, and hy the color, whieh is dark
gray, sometimes pale, sometimes almost black. everywhere with rounded paler spots which are often
reddish tinged; head usually vermiculated above: dorsatand candal reticulate with darker.
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36. Salvelinus malma (Walbaum). Dolly Varden Trout; Salmon Trout; Western Charr. (Pl. xvr.)

This i the most abundant trout in Alaska. It swarms in every stream and lake about the islands
irom the Columbia to Bering Sea. and was scen by us at practically all places visited. 1t is particularly
abundant about the canneries, where it feeds ravenously on the salmon eggs and other refuse from
canning operations.

Our tiekd notes make specific mention of the Dolly Vardven trout as seen at the following places: Forg
Rupert tabundant), stream at head of lake at Boca de Quadra (very abundant), Metlakahtla (seined),
Rarta Bay (in Alaska Packers Aszociation trap), Cleveland Passage (seined many, 5 to 14 inches long),
Taku Inlet cannery (several seen), Chilkoot cannery (very abundant), Taku, Dewey Lake near Skagway
ceotmmon, but very small). Funter Bay (seined 43, Killisnoo, Sitkoh Bay, Dundas Bay (many seined and
many =een in =almon trap), Pablof Falls tmany seined and many canght on hook and line), Indian River
at Nitka (several fine ones taken on hook and line, July 28), ereck at Silver Bay near Sitka (many taken on
haok July 29), Afognak Falls cabundant August 3), Karluk, Uyak. and Alitak.

On September 901904, My, Hess, of the Geological Survey, found Dolly Varden trout 8 to 10 inches
long in Big Minook Creek 10 miles from Rampart. They were abundant and were spawning.  Every one
examined contained parasites in the air bladder,  On September 5, 1903, Mr. Hess obtained this trout in
Niuklnk Rivernear Couneil. 1o October, 1905, the Burcan reeeived 5 examples, 5.87 to 8.87 inches lang,
from Mr. R, P Robins, of Rampart, who had caught them in Mynook Creek, a tributary of the Yukon.

At Adognak Falls on August 3. various parties from the _Hbatross caught many Dolly Varden trout and
salmon by using a gang of 3 hooks tied together.  The fish were =o thick that they were readily hooked as
the gang was dragged through the water.

Near Skagway iza=imall lake called Dewey Lake, which ixsome distance above sea level,  tissaid to
be tmpossible now for fish to reach it from the sea, yet Dolly Varden trout ocenr in this lake in some num-
bers.  They are very small. ouly a few inches Jong, and more brightly colored than those from salt
water.  Ina small stream near Unalaska these trout are finind above what i= now an impassable falls.
They never exeeed a few inches in length, and are very richly colored.  They were desceribed as new in
1573 by Cope who called them Salmo tudes.

Previous Alaskan records for this trout are—Cope (1873). Captains Ilarbor. Unalaska. Bean
(1882 Sitka; OI Ritka; Port Althrop: Chugachik Bay, and Refuge Cove, Cook Inlet; St. Paul,
Kodiak Tsland: Humboldt arbor and Little Koniushi lsland, Shumagins; Hiudink and Nateekin
Bay. Unalaska; Kyzka 1larbor: St. Michael: Unalaklik: ITotham inlet; Pori Clarence; Cape Lisburne;
Aretic Ocean. Gilbert (18951, Unalaska Island.  Gilbert says **a small stream entering Captains
Itarbor, Unalaska Istand. has a series of impassable cascades aggregating several hundred feet in height.
Above these falls the trout are very abundant, but are dwarfed in size and remarkably brilliant in
coloration.  They seem to veach no larger size than S inches™. Cantwell (1885) Kobuk River. Mur-
doeli (1885), near mouth of Colville River and at Pergniak.  Nelson (1887), Golsova River.  Scofield

15991, Port Clarence, Toint Hope, and Hersehel Tsland.

The Dolly Varden trout attains a weight probably of 25 pounds. though the largest seen by us in
Alaska weighed less than 4 pounds.  The maximum length of those we saw was 21.5 inches.

The average weight of 64 fizh weighed at Pablof Falls was 1.5 ounces; length, 7 inches.

Twenty-four were examined at Snug Harbor, 16 males and 8 females. The males averaged 14.84
inches long and 1128 ounces in weight: females, 17 inches long and 9.44 ounces in weight.

Four males and 12 females were examined at Karta Bay.  The males averaged 14375 inches long
and 1125 pounds in weight; females 15.77 inclies long and 1.54 pounds in weight.*

At Chignik Bay 15 males averaged 16.2 inches long and 1 pound 12 ounces in weight; 2 females,
17.75 inches long and 2.5 pounds in weight.

The 16 examined at Karta Bay were all that were found in a trap with about 300 to 400 sockeyes, 2
cohocs, and 3 =tarry flounders,

In the quict portion of the Home Stream at Point Ellis (really a part of the upper end of a small lake),
bally Varden trout were very abundant August 22, In one pool, 2 to 6 feet deep and 25 feet wide, we
saw 500 to 600, They ranged in length from a few inches to 2 feet. They were certainly spawning, and
they were not paired off hut were all ina bunch.  As one would swin over some elean gravel it would
turn on its side and rub against the bottom, evidently to press out the eggs or milt.
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In Heckman Lake. August 30, many were seen jumping.

In the Bristol Bay region thisspeciesappears to reach a larger size than elsewhere in Alaska.  On July
4, 1906, Mr. John N. Cobb measured and weighed 27 examples (14 males and 13 females) from the Nusha-
gak River. The largest male was 29.25 inches long and weighed 8.5 pounds: another that was 29.75
inches long weighed only 7.5 pounds.  The largest female was 26.75 inches long and weighed 7 pounds,
while another 27.25 inches long weighed but 6 pounds.  The average of the 14 males was: Length 27
inches, weight 6.93 pounds; females. length 25.6 inches, weight 6.2 pounds. On July 19 Mr. Cobb
examined 5 males and | female from the same river.  These ran from 13 to 19 inches in length and 1.25 to
2 pounds in weight.

The salmon trout, to call it by another of its names. is the most persistent and destructive enemy
of the salmon eggs and fry. When the sockeye, humpback, and coho are running upstream they are
accompanicd by vast nubers of salmon trout, which apparently have no other purpose than feeding upon
their eggs.  And the trout are quite as persistent in ascending rapids and jumping falls as are the
salmon themselyes.  Not only during the spawning time do the tront remain, but =o long as the cggs
are to he found: and after the eggs have hatched the fry and fingerlings fall a ready prey to this
voracious trout, which pursues them not only in the streams and lakes but down to salt water, where
the destruetion continues until the salmon have grown too large to be eaten.

On August 3, among the salmon at Afognak Falls, were hundreds—perhaps thousands—of the trout,
all trying just as hard and just as successfully to ascend the falls. They jumped surprisingly well,
sometimes it scemed even better than the salimon: even little ones not over 6 inches long would jumyp
beautifully, and could maintain themselves in the vertical current quite well.  Every possible resting
pool, however small, had trout in it, and in the larger ones tront and salmon were mixed.  There were
some very large trout. and in a pool above the falls several of good size were seen.

Similar conditions were observed at Pablof Tlarbor, a small arm of Freshwater Bay, Chichagof
Istand, July 25. 1nto the head of this small bay empties Pablof stream, a small creek perhaps 50 feet
wide. Near its mouth is a falls where the water drops by broken stages some 20 or 25 feet at low tide,
but less at high tide.  Below this falls were hundreds of humpbacks with a good many sockeyes and a
few cohoes and dogs, all trying to get over the falls.  With them were hundreds—perhaps thousands—
of Dolly Varden trout and a good many cutthroat trout, all trying equally hard to ascend the falls.
They could be seen in great numbers lying in the pools below or swimming about, or making heroie
efforts to scale the falls.  Every pool or possible resting place in the falls was literally packed with
trout, 2 or 3 layers deep where the water permitted, all with their heads upstream. Among them
in the larger pools was an occasional salmon.

The trout could be seen jumping quite as often as the salmon and apparently with even greater
siceess in ascending the falls,  They have an advantage in their smaller size, being able to find resting
places in the small nooks and eddies.  They are able, however, to jump very well, and to maintain
themselves against or even to aseend a practically vertical current.

Ordinarily the Dolly Varden trout does not take high rank as a game fish; it 1s usually loggy, never
jumps, and makes a poor fight. But this is not always the case; mueh depends upon the water, the
particular fish, and perhaps other factors.

One of us has found that these trout are very good fighters in the swiitly flowing waters of ldaho,
particularly in the Salmon River and elsewherein the Sawtooth Mountains.  In Alaska they are very good
gamne fish, and there is scarcely a stream or lake in that country where the angler may not find excellent
sport with them. Wehave angled for them in many Alaskan waters. among whieh may be mentioned the
Naha Stream and lakes near Loring, small streams near Unalaska, Indian River, and creek at Silver Bay
near Ritka, Aognak Falls, and Pablof Falls. At the last-named place wefound them unexpectedly gamey.
A 12 to 15 inch fish in this turbulent water was able to make a fight that would delight the heart of any
angler. Moreover, these trout rise to the fly readily, take it with a rush, and do uot give up the fight until
safe in the creel. Even when lifted from the water or placed in the landing net they continue to tlop
with great vigor, so that it is not an easy matter to remove the hook. They do not often jump from the
water when hooked, though they oceasionally do.

The best flies were small ones of red color; those most resembling salmon spawn were the most killing,
A fly of this kind used at Pablof Falls would searcely touch the water hefore dozens of trout would vie with
each other in frantic efforts to seize it.  Occasionally a fish would diseover the nature of the fly aud turn
away, but usually one of them would take it. Salmon spawn, however, is the bait that never fails.
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Our experiences at Pablof Ialls showed that * tickling trout " ix as possible in Alagka as in England.
While fishing from a ledge out near the middle of the falls we noticed some trout rexting in a relatively
(uict pool part way up the falls. By reaching ene’s hand into the water and carefully touching a (ish
near (he tail, then moving the hand forward, gently rubbing the belly and side. and then closing down
upon the tizh when the hand reached the head, it was possible to hit the fish ont of the water withont
disturbing any of the others. In this way we secured guite a number for our ereel. At first they were
guite heedless of the hand, but when one became alarmed and, being very slick, got away, all the others
in the pool were apt to become greatly disturbed and scurry away pellmell. going down to the font of the
fulls.

The ovaries of all of these trout were (uite small and immature, and this was evidently not their
spawning season. 1t is donbted whether their efforts to ascend these [alls were actuated by a desire 1o
reach their own spawning eds.  The only rational explanation of their running upstream at this time ix
that it was for the purpose of reaching the spawning beds of the salmon that they might feed upon the
salmon egas,

Family 13 THYMALLIDE.  The Graylings.
37. Thymallus signifer (Richardson). _.laska Grayling; ** Tahsch™ Indian name).  (PL x11)

Very abunidant in the headwaters of the Yukon,  July 18 to 20 niumerons spreeimens were collected
in Tagish Arm near Caribou Crossing and from Kilbourne Creck, o small stream tlowing into Tagish
Arm.  Others were seined in the outlet of Lake Bennett, north of the station at Caribou Crossing. .\t
Lake Bennett, July 20and 21, several small examples were seined near the head of the Jake and several
larger ones were taken with the fly.  One particnlarly fine example no. 2928), 15 inches longand weighing
1 pound and 2 cunces, was taken on the hook near the rilroad station at Lake Bennett. A special

agent of the Yukon and White Pass Railroad eaught several in a small lake near Log Cabin, whiel is
between Lake Bennett and Caribou Crossing. The fish is said {o occur also in Lake Atlin and in Forty-
mile Creek, in which it is reported to reach a very large size.

The grayling is probably of wide distribution in northern Alaska. partienlarly throughout the
Yukon basin.  Mr. Frank ess, of the Geological Survey. reports it from Sinuk River, about 35 miles
northwest of Nome, and he was informed that it occurs in the same river 70 miles northwest of Nome.
11e found it also in Knzitrin River 35 miles northeast of Council. in Niukluk River at Council, in
El Dorado Creck (a tributary of Noxapaga River) 125 to 150 miles northeast of Nome, and in the
Kugruk River 110 to 120 miles north of Nome.  On August 9 he saw them spawning in streams 40 niles
north of Fairhbanks, 1t was found also in Kugruk River (a different stream flowing into Kotzebune
Sound) by Mr. Fred 1. Moffit, of the Geological Survey. Mr. Frank . Schrader Tound it in 1902
in Colville River and in other streams and lakes of that region.  Mr. Walter €. Mendenhall, also of the
Geological Survey, says that grayling may be found in allof the elear-water streams of the Kobuk Valley.

Mr. Bo WL Nelson, of the Biological Survey, reports the grayling from a small stream flowing
into the Aretic Ocean just northi of Cape Lishurne, about halfway between Kotzebue Sound and Point
DBarrow. This stream is only 12 to 15 miles long and the grayling were seen in a small pool about half-
way up the stream.  They were only a few in number and were adults 12 to 15 inches long.  According

to Mr. Nelson, grayling occur in all the streams entering Norton Sound: also in the upper tributaries
of the Yukon some 30 to 35 miles northeast from St. Michael.  They do not occur in the streams down
in the flats, hut up in the hills they are in every clear stream. Dolly Varden trout are most abundant
in the larger streams. grayling in the smaller ones.

The examples taken with the fly at Caribou Crossing and Lake Bennett varied in length from 4.5
to 15 inches. The respective Tengths in inches of 27 specimens measured are as follows: 43, 42, 52, G,
GY, 61, 7.7, TH TH T, TEOS, 8, S SLOSE STO0.098, 10, 10, 103, 11,118, 13, and 15 inches, the average
being nearly 8.5 inches,

The example from which the painting was made was 123 inches Jong and was obtained at Caribou
Crossing in August, 1903,

The I5-inch example (no. 2928) from Lake Bennett was deseribed in Lifee as follows:

Head 5.25 in hody; depth 4280 ¢ye 4 in hiead: snout -4.6; maxillary 6: mandible 2; dorsal 21;
anal 11, the Jast ray hroad and firm; scales 10-93 10,

Body elongate. compressed. highest about the origin of the dorsal, from which the contour slopes
gradnally ta the slender candal peduncle; Tiead small, xomewhat printed; mouth terminal. moderate,
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the maxillary extending to below middle of eye; mandible extending to nearly posterior edge of orbit;
teeth minute, numerous in both jawsand along maxillary, none on tongue; eye large. longer than suout.
but not equal to iuterorbital space.

Scales on side about uniform in size; the caudal fin well scaled, two rows of small scales forming
radiating feather-like projections on some of the interradial spaces of the lobes of the fin; a naked patch
hack of isthimus; scales of jugular region minute, becoming larger hackward and upward.

Dorsal fin long and high, the longest ray about 4 in body. its base 1.5; adipose fin small; longest
ray of anal 2 in head. its base about the same length; gillrakers medium length, firm. rather stout, acute,
6413 and 6412,

Color in life, back light olive, edges of scales dark; side bluish silvery. centers of scales hrightest;
belly dull white, a dirty, rusty wash from hase of ventral to lower part of pectoral; when seales rub off
an orange color is shown; anterior part of side with 11 or 12 small blue-black =pots; cheek somewhat
roxy; membrane between rami of lower jaw black; dorsal olive. with 3 rows of rosy or purplish, lighter-
edged. almost coalescing spots at base. above these about 6 less distinet rows of more isolated spots of
same color; distal edge of fin purplish, posterior edge blackish above; ventrals olive, with 5 longitudinal
purplish lines; pectoral, caudal, and anal olive, the caudal somewhat dark at hase and edge.

A 10-inch specimen and 10 others taken at Caribou Crossing, July 18, had the following colors in life:

Back olive, the centers of scales lighter: side silvery, underlaid with olive; horders of scales dull
golden; 10 inky black spots, irregularly arranged on anterior part of bhody. mostly helow lateral line,
these varying much, numbering from 3 to 17 in the 10 specimens at hand; e specimen has
over 70 spots, rather paler. and arranged in irregular rows, extending hack to adipose dorsal; head olive.
with bluish luster, with some gold and brassy: a hlue-black blotel under rami of lower jaw; branchios-
tegals brassy; dorsal dusky olive, upper edge hlue-black. 4 rows of spots. the upper violet hlue, others
anteriorly violet, posteriorly reddish or yellowish green, a fifth partial row (6 on some), the smaller {ish
with spots less distinet; adipose dorsal dusky olive; caudal dusky with a submarginal paler streak;
anal olive, dusky at tip; ventral dusky anteriorly. with 3 lengthwise strip= of bright eream color; pectoral
greenish; inside of opercle bluish,

Color in alcohol (No. 2028), back and upper parts of side pearly blue, somewhat paler helow, nearly
everywhere finely punctulate with minute black dots, but especially so ina streak on each side extending
from the hase of the pectoral to origin of ventral fin; a black or dark Dlue streak each side of chin, almost
concealed by fold of jaw: a few (5-10) roundish blue spots along anterior part of side; dorsal fin highly
colored, the ground-color dark hlue. interrupted hy elongate elliptical pink or red spots, these extending
in rows between rays, their long axis parallel with those of the rays, the spots also in rows parallel with
the hack, almost forming continuouns lines near the hase of the fin: ventrals bluish dusky, with longi-
tudinal bright dashes; other fins dusky.

* Most of the grayling from Caribou Crossing were taken with a fly from a small picr at the mounted
police station a few rods below the railroad bridge, in water 2 to 5 feet deep. A very small y (hlack
gnat) was used. The fish took it either at the surface or when it was sunk a foot to 3 feet.  The local
anglers usually fish with the artificial fly and, of course, without any sinker, simply whipping the sur-
face or allowing the fly to float down. Some, however, use a very light sinker and find that the grayling
will sometimes take the fly even better when it is sunk 2 or 3 feet.  Very small bits of fresh red meat
are sometimes used and found attractive. .

Considering the small size of these fish they were quite good fighters and afforded much sport.
Those taken in the swift water of Kilbowrne Creek scemed decidedly more gamy, partly, doubtless,
on account of the current, but they were reatly better fighters.

The 15-inch example from Lake Bennett was caught while we were still-fishing from a pier néar
the hotel.  This fish was seen in water 4 feet deep and was repeatedly tried with various kinds of tlies,
but it paid no attention to any of them. .\s a last resort a small piece of fresh, red meat was placed
on the fly, when the fish rose at once and took it greedily, proving very energetic and vigorous, and
making a very pretty light.

Family 15. ARGENTINID.E. The Smelts.
38. Mallotus villosus (Miiller).  Capelin.

Eight (4 male, 4 female) specimens 3.5 to 5 inches long, collected by the _1lbatross at Port Chester,
September 26, 1900, and one 4 inches long from Loring. 1904.
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Recorded also by Bean (1882) from Sitka; Chugachik Bay and Refuge Cove, Cook Inlet; off Marmot
Fland: St. Michael: Bering Strait; Cape Lishurne and Point Belcher, Arctie Occan.  Gilbert (1895),
stations 3235, 3238, and 3240, Bristol Bay. Murdoch (1885), Point Barrow. Nelson (1887), Golovina
Bav. Turner (1886), Atka Island. Seofield (1599), Port Clarence.

F1G. 13.—Mallotus villosus (Miiller).

The capelin is an abundant fish in Alaska, often secn in large schools on the eod grounds. It is
one of the principal foods of the cod, as many as 40 having been found in one cod’s stomach. Tt is
preved upon largely also by the halibut and by whales. Tt reaches a length of 10 inches or less and
is a very delicious food-fish which has not as yet been utilized in \Alaska to any cxtent.

39. Thaleichthys pacificus (Richardson). FEulachon.

Recorded by Bean (1852) from Stikine River; Wrangell: Sitka; Chilkat River; and Katmai.  Gilbert
18950, near the mouth of Nushagak River. Not taken hy ns. N

F16G. 15.—0smerus thaleichthys (Ayres).

40. Osmerus thaleichthys (\yres).  California Smelt.

Recorded by Gilbert (1895) from Nushagak River, from which he again obtained 5 examples in
1903, They are 2.5, 2.75, 2.87, 3, 3.63 inches long, respeetively. The largest and one other have the
mouth strikingly different from the remaining speeimens—maxillary teeth absent and the maxillary
<hort and broad. while in the others it is long and narrow.
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41. Osmerus deutex Steindachner. _Aretic Smelt.
One specimen 4 inches long collected by the Albatross in Bristol Bay in 1890-91, and one 11 inches

long at Tareinski Harbor in 1900: one 5 inches long at station 3231, Bering Sea, June 2, 1890, Also
recorded by Bean (1S82) from Port Mulgrave, Yakutat Day, and from St. Michael and Port Clarenee.

F1G. 16.— Osmerus dentex Steindachner.

Gilbert (1895), Naknek and Nushagak rivers and station 3231 in Bristol Bay.  Wainwright Inlet near
Point Barrow (Murdoch 1886); St. Michael (Nelson 1887); Port Clarence (Scofield 1899). We have
recently examined a specimen obtained in 1904 by Mr. Edward . Preble in the Arctic Red River,
a tributary to the Mackenzie.

42. Osmerus albatrossis Jordan & Gilbert.  (PL xiv, fig, 2.)

One specimen 5.25 inches long taken by the _1lbatross at station 3536, Bering Sea, and 2 specimens
3 and 3.5 inches long, from station 3789,
Originally deseribed from Albatross station 3675 in Shelikof Straits clovdan & Gilbert 1899),

43. Hypomesus pretiosus (Girard).  Surf Smelf.

Nine specimens 2.75 to 6 inches long were seined in Kilisut Harbor: 16 specimens, 3.75 t0 5.75
inches long, at Admiralty Head, Whidby Island: and one, 5.25 inches long, at Dundas Bay. The
species has been recorded by Bean (1882) from Port Mulgrave, Yakutat Bay.

FiG. 17. —Hypomesus pretiosus (Girard).

In the specimens at hand the ventrals are inservted in front of the middle of the dorsal; in other
respects the specimens agree well with current deseriptions. A specimen 5.75 inches long is described
as follows: Head 5; depth 5: eye equal to snout, 4 in head: dorsal 9; anal 14: pectorals 14: ventrals 8,
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44. Hypomesus olidus Pallas).
One specimen collected by the (lbatross av Tareinski Harbor.  Recorded from St. Michael (Turner

1856, Bean 18827, and from rivers back of Grantley TTarbor (Scofield 1899). No Alaskan specimens
seen by us,

FiG. 18.—Hypomesus olidus (Pallas).
45. Leuroglossus stilbius Gilhert.

Yecorded by Gilbert (1895) from station 3330, off northern shore of Unalaska.

F16. 19.—Leuroglossus stilbius Gilbert.

Family 16. MICROSTOMIILE.
46. Bathylagus borealis Gilbert.
Orviginally deseribed from Albatross station 3327, north of Unalaska (Gilbert 1895).
Family 17. MYCTOPHID.E.
47. Lampanyctus gemmifer Goode & Bean.
SIX specimens 3 to 4,25 inches long, dredged at station 4255, in Lynn Canal July 16, 1903.
48. Nannobrachium leucopsarum (Figenmann & Eigenmann).

5 tuches long was picked up on the beach at Wrangell. Recorded by Gilbert (1895)
3307, 3308, 3325, and 3329, all in Bering Sea, north of Unalaska [sland.

One specimen 3.
from stations 3227,
49. Nannobrachium nannochir (Gilbert).

o

Two specimens 3.5 and 4.5 inches long, dredged at station 4267, off Mount Edgecumbe; 3 specimens
L5 to 2 inches long, dredged at station 4257, in Lynn Canal, and 2 specimens 1 and 1.5 inches long,
dredged at station 4235, in Behm Canal.

This species has been recorded by Gilbert (1893) from stations 3211, 3307, 3308, 3327, 3329, 3338, 3340,
3342, and 3348, including the entire North Pacifie and Bering Sea.
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50. Diaphus theta Eigenmann & Eigenmann.

One specimen 2.5 inches long dredged at station 4267, off Mount Edgecumbe in 922 fathoms.
Head 3; depth 4.5; eve 3; snout about 3 in eye: dorsal 12; anal 9; pectorals 12; lateral line 35,

Family 15, CHAULIODONTIDAE.
51. Cyclothone microdon (Giinther).
Recorded by Gilbert (1895) from Albatross stations 3307 and 3308 in Bering Sea.  Not taken by us.
52. Chauliodus macouni Dean.

One specimen 4.25 inches long from station 4231, Behm anal near Loring. and another 3.5 inches
B

long from stationd 257, in Lynn Canal. Also recerded from station 3340, south of Alaska peninsula
(Gilbert 1893).

Family 19. PLAGYODONTID.E.
53. Plagyodus @esculapius Bean.

Originally described by Dean (1884) from Iliuliuk, Unalaska. Recorded also from Summer
Harbor, Unalaska (Jordan & Gilbert 15899).

F16. 20.—Plagyodus @sculapius Bean.

54. Plagyodus borealis (Gill).
tecorded from Captains Harbor, Unalaska (Bean 1882).
Family 20. NOTACANTHID.E.
55. Macdonaldia challengeri (Vaillant).
Yecorded by Gilbert (1893) from Albatross station 3308 in Bering Sea.
Family 21. DALLITDE.
56. Dallia pectoralis Bean.

This interesting fish, which is the sole representative of a family and order of fishes, was first
described by Bean (18801, from specimens collected by its discoverer, Dr. Dall, at St. Michael.
Specimens were also reported by Nelson (1887) from Andreafski. Yukon River, and mouth of Tanana
River, and by Gilbert (1895) from Nushagak River. It occurs in great numbers on St. Lawrence
Island.  We have but a single specimen, one secured by Gilbert.  Although so abundant in Alaska,
this species iz rare in museums and collections in general, illustrating the well-known fact that the
commonest forms in nature are oiten the rarest as preserved specimens Turner (1886) says:

This species is probably the most abundant of all the fishes which occur in the fresh and bhrackish
waters of the northern part of Alaska. 1t is found in all the small streams of the low grounds, in the
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wet morasses and sphagnum-covered areas, which are soanked with water and which at times ceem to
contain water suflicient only to moisten the skin of the tish.  In the low grounds or tundra are many,
eountless thousands, small ponds of very slight depth, connected with each other by small streams
of variable width. ¥ ¥ ¥ These narrow outlets of the ponds are at certain seasons so full of these
fish that they completely block them up.  The soit, vielding sphagnum moss above is pushed aside,
and under it these fish find a convenient retreat.  Here the fish are partially protected from the great
cold of winter hy the covering of mossand grass.  1n such situations they collect in such numbers that
ficures fail to express an adequate ideq of their numbers. They are measured by the yard.  Their
mass is deep according to the nature of the retreat. * * % The natives repair to the places which
are known to he the refnge of these Gsh and set a small trap. ¥ % *  The natives remove the trap
every day or two to relieve the pressure on it and to supply their own wants and those of their dogs.
“ From May to December, tons and tons of these fish are daily removed.  They form the prin-
cipal food of the natives living between the Yukon Delta and the Kuskokwim River and as far interior
as the bases of the higher hills,  North of the Yukon Delta they are alzo abundant. The natives sell
many of these fish in baskets, a few eents paving for about three-fourths of a bushel. When taken
from the traps the fish are immediately put into these baskets and taken to the village, where the
baskets of fish are placed on stages out of the way of dogs.  The mass of fish in each basket is frozen
in a few minutes, and when required to take them out they have to be chopped out with an ax or beaten
with a club to divide them into picces of =uflicient size to feed to the dogs.

F16. 21.—Dallia peetoralis Bean.

The vitality of these fish iz astonishing.  They will remain in those grass haskets for weeks, and when
brought into the house and thawed out they will be as lively as ever.  The pieces which are thrown te
the ravenous dogs are eagerly swallowed, the animal heat of the dog’s stomach thaws the tish out, where-
upon its movements soon cause the dog to vomit it up alive.  The foud of these fish has always heen a
matter of wonder to me, considering the number of fish to be supplied in the scanty waters where they
abound. The contents of several stomachs were examined and found to contain only a mass of undis-
tinguished earthy matter. vegetable fragments, and what appeared to be the undigested portions of
skins of small worms which frequent the ponds and low grounds.  The spawning season is in June and
July, or as soon as the lagoons thaw out suthciently. The eggs are deposited in the vegetable slime at
the bottoms of the small ponds.

According to Petrotf, this Tittle fish is found in all the shallower channels and lagoons throughout the
delta between the mouths of the Kuskokwim and Yukon rivers in such quantities as to furnish subsist-
ence for whole settlements in the most desolate regions where nothing else could be found to sustain
hie at certain scasons of the year. 1t is said that the people inhabiting these regions are in better con-
dition physically when spring approaches than any of their neighbors in regions where it does not exist,
they being almost exempt from the annual period of starvation elsewhere preceding the run of salmon
in the rivers.  The blacktish is exeeedingly fat and a good quality of oil is obtained fromu it.
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Family 22. ESOCID.E.
57. Esox lucius Linnzus.
Recorded from Yukon River (Bean 1852); common in Kobuk River (Townsend 1887); Andreafski,

Yukon River (Nelson 1887). No specimens were obtained by us, but we were informed that it occurs
in Lake Atlin and Tagish Arm.

F16. 22.—Esox lucius Linnazus.

Family 23. GASTEROSTEIDE. The Sticklebacks.
58. Pygosteus pungitius (Linneus).

This species has been recorded hy Turner (1886), from St. Michael.  Gilbert (1895), from Nusha-
gak and Naknekrivers. Rutter 11899), brook near mounth of Alitak Day, Kodiak Tsland.  Scofield (1896),
Grantley larhor. Nelson (1887), as Pygosteus pungitius brachypoda, from Andreafski, Yukon River, and
St. Michael. Turner (1886), Sannak Istand.  Bean(1882), St, Paul, Kodiak Istandt: Unga 1sland; Hiulink
Lake, Unalaska; St. Paul sland: St. Michael; Port Clarence; Elephant Point, Eschscholtz Bay; near
Iey Cape, Arctic Ocean.  Murdoch (18853, Point Barrow.

Numerous (probably 500) specimens taken by Dr. Gilbert in a small lake at Koggiung. Two
specimens 2.26 and 1.75 inches long taken along with young salmon in sloughs or little pools of quiet
water along edge of Karluk River near its source, by Mr. Rutter in 1903, These specimens differ
from current descriptions, therefore, in having an inereased number of spines. and the ventral spmes
somewhat shorter.

The following s a deseription of the larger specimen, 2.26 inches long:

Head 4 in body; depth 5; eye 3.75 in head; snout 3.75; maxillary 4; mandible 4; interorbital 4.6;
dorsal x-1, 9; anal 1, 9.

59. Gasterosteus cataphractus (Pallas).

Numerous specimens from the following localities: Admiralty Ilead and Kilisut Harbor near Port
Townsend; Shawnigan Lake, Vancouver Island: Alert Bay; Mink Arm, Boeca de Quadra: loring
(from Doth salt and fresh water); Lake MeDonald and Yes Day: Kasaan Bay; Ankau River: Karluk
Lake and connecting streams and sloughs: Alitak Lake, Kodiak Island: St. Paul 1sland, Pribilof Group;
Sitka; and Pablof Falls.

The species had been previously recorded by Turner (1886) from Sannak Island. By DBean (1882)
from Sitka: Port Mulgrave, Yakutat Bay: Refuge Cove and Chugachik Bay, Cook Inlet; St. Taul,
Kodiak Island: Sanborn Ilarbor, Unga I[sland: llwnboldt Harbor and Little Koniushi Istand, Shu-
magins; 1Hulink, Unalaska; Amchitka: Kyska Harbor and St. Paul Island.  Lakes of Kodiak 1xland
and Karluk estuary (Rutter 1899, Grantley Harbor (Scofield 1899). As (lasterosteus microce phalus
(Bean 1884) from Piseco Lake, Sitka: St. Paul, Kodiak: Chivikof Island; Tliuliuk Lake, Unalaska, and
Mountain Lake, near Wards Cove.

The specimens from Karluk Lake were obtained by Mr. Rutter from a large school seen in the
river near its connection with a side lake and from sloughs or pools of quict water along the river near
its source.  These range in tength from 2 to 4 inches. The largest of these last specimens have the lateral
plates scarcely evident; the smaller specimens show no platesat all.  Examples taken at Lake MeDonald
August 24 were full of nearly ripe eggs, as were also those taken at Kilisut ITarbor July 1.

B. B. F. 1906—15
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Among the great number of specimens collected by Mr. AL €. Marsh on St. Paul Island in 1906,
pearly 200 small examples were obtained from a landlocked fresh-water lake and these are not so fully
plated as are larger examples from the same lake. Many of the Loring specimens were infested with
intestinal parasites.

Bigliteen different localities i Alaska, eight of which are salt water, are represented in our colleetion
of Gusterostens.  Livery speetmen from the salt water is fully plated.  Those found in the lakes or well
ap the stremns usually have fewer plates than those taken in or near the sea, the variation being from
3 plates to a fully plated condition.  Those in a fresh-water landlocked lake on St. Paual Island, however,
are fully plated. With this exception (and this Take is not strictly a fresh-water lake), our collections
indicate that whenever sticklebacks begin living in fresh water they begin losing their plates, and a
continued residence there tends to the disappearance of most of the plates,

F1aG. 23.—Gasterosteus cataphractus (Pallas).

An examination of our speeinens from various localities gives the following results:

IMatchery Lake near Loring, 2 specimens, 6 plates; pubie plate and spines well developed, not
reduced.,

River connecting with side lake, Lake Karluk, 2 specimens, 4 and 6 plates; spines well developed;
pubic plate not reduced.

Loring, G specimens, 3 plates, only 1 plate fully developed; pubic plate and spines not reduced;
pectorals swall.

Lake Karluk, about 20 specimens, 4 (o 12 plates; pubic plate and spines not reduced.

Loring, ontlet seccond lake, 1 specimen, 3 plates; spines and pubic plate well developed.

Loring, at head of bay, many small specimens, few plates: spines and pubic plates well developed.

Heekman Lake, {4 specimens, 3 plates; spines and pubic plate well developed.

Karluk Lake, 12 specimens, 3 1o 8 plates: spines and pubic plate well developed.

Mead of Mink Arm, 77 specimens, all fully plated; pubie plate and pectoral not different from
freshi-water specimens,

Admiralty Head, 1 speeimen, fully plated; spines and pubic plate well developed.

Kilisut [Marbor, 13 specimens, fully plated; spines and pnbie plates well developed.

Loring, near head of Bight, 2 specimens, fully plated; spines and pubie plate well developed.

Loring, at head of Naha Day, 12 spectmens, plates well developed; others well developed, as are
the sapines and pubic plates.

Kasaan Bay, 1 specimen, plates all developed.

Head of Yes Bay. 25 spechmens, fully plated.
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Family 24. AULORHYNCHID.E.
60. Aulorhynchus flavidus Gill.
Eleven specimens, 1.15 to 2.15 inches long, scined at Quarantine Dock, near Port Townsend: 3

specimens, 1.25 inches long, taken in kelp near pierat Port Townsend, 5 from Loring, and 1 from Alert
Bay. The species has also heen recorded fromn Sitka by Bean (1882.)

F1G6. 24. \ulorhynchus flavidus Gill.

Family 25. SYNGNATHIDAE.  The Pipefishes.
61. Siphostoma griseolineatum i .\yres).

Four specimens, 4 to § inches long, taken at Loring; one a male, 6.75 inches long, had cggs and
voung in its pouch: 3 females, 6.5 to 8 inches long, seined at Kilisut Itarbor; 2 females, 5.5 and 11.5
inches long, seined at Metlakahtla: one specimen, 5 inclies long, seined in Taylor Bay, Gabriola Island.
We have also 2 specimens, one taken at Loring and one at. Yes Bay in 1905, and one other taken at Port
Ludlow in 1895.

Family z0. AMMODYTIDE.  The Sand Launces.

62. Ammodytes personatus Girard.

o

Collections were made by the .1/batross as follows: One specimen, 3.75 inches long, at Sucia Island,
May 6, 1894; 13 specimens, 3.5 to 7 inches long, south side of Akatan Bay, Aleutian Islands, July 20,
1894; 42 specimens, 3 to 5 inches Iong, at Agattu Island, June 6, 1894; 6 speeimens, 3 to 5 inches long,
taken at Atka Island, June 10, 1894; one specimen, 4 inches long, at station 3595; 52 by Mr. Rutter at
Uganuk in 1897: 2 specimens, 4 and 4.25 inches long, at Unalaska, July 2, 1900; 118 specimens, 2 to
6.25 inches long, were taken in 1903 at Admiralty Ilead: Loring; Metlakahtla; Pablof arbor; Uganuk,
Uyak Bay, and Shakan Bay.

In addition to the specimens in the ecollection, the species was seined in abundance in Pablof Bay
and also observed at station 4242 in Karta Bay, at Port Alexander, and Kilisnt Harbor. 1t is frequently
found in the stomachs of other fishes—in the stomach of a halibut at Loring, and many in the stomachs
of sockeyes; many were also found in the stomach of a Dolly Varden trout.

The species has been recorded by Bean (1882), as Ammodytes americanus, from Sitka; Port Mulgrave,
Yakutat Bay; Chugachik and Port Chatham, Cook Inlet; Semidi Islands; ITumboldt Bay, Shumagins;
Tlintiuk, Captains Harbor, and Chernofisky, Unalaska; ConstantineBay, Amchitka; Port Clarence; and
Point Belcher, Aretic Ocean.  Also by Bean in 1884 (as . personatus) from Wrangell and Port Ches-
ter.  Gilbert (1895), Unalaska; Chernoffski; Herendeen Bay and Hagemeister Island.  Nelson (1887),
St. Michael; and Scofield (1899), Chignik and Port Clarence.

Small boys, seeu using this fish at Sitka for bait in fishing for **black bass ™ (Sebastodes melanops),
callel them needlefish.” They are abundant along the Alaskan coasts at least as far north as the
Aleutian Islands, going in great schools and frequenting sandy shores, where they quickly bury them-
gelves in the sand when disturbed. At Unalaska in 1892 one of ns saw more than a barrel taken im one
haul with a short seine.  More delicious little fish probably do not exist.  They are usually prepared
by rolling in fine corn meal or eracker crumbs and frying in hutter.

Family 27. BERVCID.E.
63. Plectromus lugubris (Gilbert).

Recorded fromn station 3327, north of Unalaska  Gilbert 1895), as Uelam phaes lugubris.
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64. Plectromus cristiceps (Gilbert).

One specimen £.75 inches long from station 4267, off Cape Tilgecumbe, in 922 fathoms.

1Mead 2.75 in length: depth 3.80; cye 5.3 in head: maxittary 2.3 mandible 27 interorhital 3.1;
dorsal 11, 13: anal 1. 8.

1Tead long, blnnt anteriorly, remarkable for cavernons areas surrounded by membranous ridges. the
cye surrounded by a raised rectangular area hordered above and below by raised crests; a fragile but
sharp spine on snout and a horseshoe-shaped crest on top of head, the rounded border pointing anteriorly
a raized arca ending in a rvidge in front of preopercle and resembling the latter in outline; a fan-shaped
striante pateh ou upper posterior corner of opercle; mouth wide, slightly oblique, the gape reaching to
vertical of pupil. Dorsal rather long, its base 1.5 in head, its origin halfway hetween tip of snout and
base of caudal; anal ghort, its base 3.5 in head, its origin about middle of hase of dorsal; ventrals short,
inserted immediately helow peetorals; pectoral long and slender, reaching to posterior end of dorsal,
about 1.2 in head. narrow (about 13-rayed), inserted close behind gill-opening and about two-thirds
distance from dorsal to ventral outline.  Secales apparently deciduous, the scars only remaining,
largest anteriorly. 24 in longitudinal sertes, 9 in transverse series; no lateral line.

Predominating color black: fins dark; crests, occiput, and arca about eye white; positions ocenpied
by scales lighter, horder area hlack.

Family 28, ZAPRORID.E.
65. Zaprora silenus Jordan.

Known only from 2 specimens, the type and one other now in the Provineial Museum at Victoria,
both taken in Nanaimo Tarbor, British Columbia.

Fi1G. 25.—Zaprora silenus Jordan.

Family 20. EMBIOTOCIDA.  I'he Viviparous Surf-fishes.
66. Cymatogaster aggregatus (Gibhonsi.  White Surf-fish; Tiviparous Perch.

This tnteresting fish oceurs from Todos Rantos Bay, Lower California. northward at Jeast as far as Yes
Bay, Maska, 1t was found by us at the following places: Marrowstone Point near Port Townsend, June
29, Kilisut Tlarbor near Port Townsend. Tuly 1; Taylor Bay and Gabriola Island near Nanaimo., June 20;
Union Bay. Nanaimo, June 23; Fort Rupert. June 25; Boca de Quadra, July 6; Yes Bay and Karta Bay,
July 8; Loring and Klawak. August 8. Tt was abundant at all these places, except at Yes and Karta
bays, and many specimens were seined at all of themy, hut none was seen farther north than Yes Bay.
Bean (1883 records it from Wrangell.  The specimens collected up to July 1 were mature, the females
all being heavy with voung,  Tn some instances the young had hegun to excape, as some were found in
the water. and in nearly all cases they could e easily pressed from the hody of the mother.  Frequently
they were able to maintain themselves in an upright position in the water and swim about.

A large number of examples of this species were examined for the purpose of determining the
extreme and average sizes of adult males and females. the number and size of young at time of libera-
tion, and the position of the young in the ovary. It was fonnd that the average total length of all the
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females (106) examined was 5.25 inches: of the (44 males, 3.84 inches. The extremes were: Females,
3.25 and 8 inches; males 3.31 and 5.69 inches. The number of young in 81 females examined varied
from 8 tv 36, the average being 15.76. The position of the young in the ovary was determined in 54
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F1a. 26.—Cymatogaster aggregutus (tsibbons). Male.

fishes,  They were found to contain a total of 513 young, 652 or 80 per cent of which were lying with the
head toward the head of the mother fish, white 161 or 20 per cent had the head toward the tail. In one
instance all the young (111 had the head forward. and in every case but one the majority of the young

FiG. 27.—Cymatogaster aggregatus. Female.

had the head forward.  The one exception was with a 5.5-inch fish with 12 young, 9 of which had the
head toward the tail.  The young were quite uniformly 1 ineh to 1.25 inches in length.  Those of an
unusually large female (6.75 inches) were each 1.63 inches long.

=

The table on page 278 gives these data in detail.
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PosimioN oF YouNe IN Gravibe KXAMPLES OF ('YMATOGASTER AGGREGATUS.
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Color af female in life, silvery: back olive-greenish or brassy: side with 2 broad vertical brassy
bars, between which and in {front and hack of which the scales are whitish, and with a large black hlotch
of small specks: top of head olive: belly white; dorsal and caudal clive, other fins white.

“Surf-fish ™ is a very appropriate name for this little species. During the spawning season it swarms
in great numbers in the swef ar in shalow water along sandy shores.  Every haul of the scine at Kilisut
arbor and about Nanaimo and Fort Rupert resultted in the capture of great numbiers.

The spawning scason on the coast from Puget Sound to Fort Rupert ix evidently during the last
days of June and the first days of July, and the fish scem to come into shallow water along the shore to
liberate their young.  There is evidence indicating that the more quiet, shallow reaches of shore are
then selected as affording the least danger to the delicate young fish.  The fact that numerous females
captunsd at Narta Bay July 11 were all spent fish indicates that the spawning period is a brief one.

The number of females scems to be in exeess of the males. Of 90 fish examined at Fort Rupert, 66
were females, and about the same proportion held elsewhere.  The preponderance of females may,
however, be more apparent than real. The males are considerably smaller than the females, and it
way well be that some were overlooked in the mass of material resulting from each seine haul.

The white suri-fish will take the hook, but is ton small to he of much interest as o game fish, 1t
ix said to be a very fair pan fish.

67. Teeniotoca lateralis (Agassiz).  Dlue Porcl; Striped Siupf-fish.

The only example seen was seined at Kitisut Iarbor, July 1. Calor in life, reddish brassy, greenish
on head and back: =ide and hack with many narrow, pale bluish lines. hali width of brassy interspaces;
underparts paler brassy: fins dusky brassy.
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68. Damalichthys argyrosomus (Guard;. White Viviparous Perch; Porgee.

This species was found at Diamond Point, Kilisut 1Tarbor, and Marrowstone Point, June 27 and
July 1; Taylor Bay, Gabriola Tsland, June 20: and Union Bay, Vancouver Island, June 23. Tt was not
abundant anywhere, bhut was most commoen at Union Bay. .\ female examined at Gabriola Island was
14 inches long and contained 23 yvoung, each about 1.9 inches long. Four other examples measured
were 2.75, 5.25, 4.75. and 6.5 inches long, respectively.

A specimen 2.62 inches long has the pectorals dark, almost black: anal anteriorly dusky; caudal
dusky at base, and a conspicuous black spot abont the middle of the dorsal.
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Fia. 28.—Damalichthys argyrosomus (Girard).
Family 30. SCORPENID.E.  The Scorpion-fishes.

69. Sebastolobus alascanus (Bean).

Tlhe collection containg 11 specimens of this species, the localities represented being stations 4238
to 4241 (Behm Canal) and 4302 (Sumner Strait, off Shakan).  The depths range from 169 to 256 fathoms.
The specimens range in length from 3.4 to 23 inches.

Dorsal xvi in 8 specimens, xvirin 3. In two small examples (3.4 and 5 inches total lengih) the
black spots on the spinous dorsal are quite distinet and the pectorals are marbled with black and white.
The ventrals also are dusky, and the soft dorsal of the smaller specimen is dusky. and has 3 or 4 small
roundish white spots. Two adults inos. 2878 and 2879) taken at station 4238, in Behm Canal, were,
in life, bright rose-red all over, paler below, especially on lower parts of head: fins all red; caudal with
some black on outer parts of membranes; pectoral also with some black on interradial membranes;
inside of operele roge-color.

Originally described by Bean (1891) from Albatross station 2853, off Trinity Islands. Recorded
also by Gilbert (1895) from stations 3227, 3324, 3330 to 3332, and 3337 to 3340, in Bering Sea, north of
Unalaska 1sland, or in the north Pacific, southeast of Unimak lsland.

This species reaches a length of 2 feet or more.  Its range extends from California to Dering Sea.
Tt iz usnally found in rather decyp water, 100 to 800 fathoms.  Its flesh is palatable and the species should
be of some value as a food fish.
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70. Sebastolobus altivelis (ulbert.

Originally deseribed by Gilbert (1895) from station 3338, south of the Alaskan Peninsula.  No other
specimens have bheen taken in Alaskan waters, but it has been found to he almost equally abundant with
S alascanus off the coast of California as far south at least as Ran Diego, in relatively deep water. 1t
reaches a foot in lengtls.

F1G. 20. —Scbastolobus altivelis Gilbert.

71. Sebastodes paucispinis (\yres.. Boecacio.

This species occurs from San Dicgo to Barelay Sound, British Columbia, in rather deep water.  We
have one specimen 8 inches long, from Barclay Sound, collected by the Albatross September 27, 1888.
The species reaches a length of 2.5 feet and a weight of several pounds.

F16. 30.—8ebastodes melanops (Girard

72. Sebastodes melanops (Girard).  Sitka © Black Bass.”

This species was obtained at Nanaimo, in the surface tow-net, at Sitka. Naha Bay, and Port MeArthur
with hook and line, and by Mr. Rutter at Karluk., Four specimens were seined at Metlakahtla, and
several were seenat Shakan.  They range in length from 6.5 t0 15.25 inches.  We have examined also an
example 85 inches long collected by the Hbatross at Barclay Round, British Columbia, September 23,
1888, and also 2 specimens 7.5 and 8.5 inches long collected in 1893 at St. Paul, Kodiak, and 7 others
6 to 13.5 inches long eollected in 1897 at Redfish Bay and Huunter Bay.



THE FISHES OF ALASKA. 281

The range of this species is from Monterey Bay (o Kodiak Istand, it heing most abundant northward.
It reaches a length of 18 to 20 inehes.  Bean (1882) has recorded it from Sitka and St. 1’aul, Kodiak.

These fish take the hook freely and afford some sport as game fish. At Sitka July 28 they were hiting
well and many were caught from the wharf.  Pieces of meat were used for bait and the tish were found in
water 6 to 18 fcet decp.  They usually take the hook rather quictly and at first make a pretty good
fight, but svon give up and allow themselves to be lfted out of the water without much struggle.
They are therefore a ** boy’s fish,” whieh will not appeal strongly to the experienced angler, hut they
are good food fish and hear a certain resemblance to the black bass ( Micropterus).  Color i life, olive-
brown, hlotehed avith dirty red.

73. Sebastodes ciliatus (Tilesius).
Two speeimens, 3.75 and 7.25 inches long, from station 4285 in Chignik Bay. These have 14 dorsal

gpines each.  Tnoall other respeets they agree perfectly with a large speeimen ino. 2865), 13 inches long,
taken with hook and line ut Loring, July 7. We have also 3 specimens 12 to 13.5 inches long collected

Fia. 31.

"

ebastodes ciliatus (Tilesius).

by the Albatross in 1897 at Redfish Bay and Killisnoo.  The species is now known from Kodiak Tsland,
Aleutian Islands, Chignik Bay, Loring, Mary Island, Tolstoi Bay, Nakat Harbor, and Port Clester.

As our 13-inch specimen is more than twice the size of those upon which current deseriptions were
based, we give the following notes on it: Head 3.2 in length; depth 2.8; oblique rows of scales 60, plus
a few small scales on hase of candal fin: pores 50; eye 4 in head, equaling snout; interorbital width about
equaling eye; fifth dorsal spine 2.75 in head.

Our examples have heen compared with the 3 small specimens from Kodiak in the National
Museum and one 7.5 inches long colleeted by the Albatross at Kodiak Island, August 14, 1888, with
which they agree.

Epinephelus ciliatus Tilesius, Mem. Ac. Sci. St. Petersh,, 1v, 1810, 474, “Camtschaticus et Americanus’': no defin-
ite locality given, probably from about Kodiak Island.

Perca variahilis Pallas, Zoogr. Rosso-Asiat., 111, 241 1811, AleutianIslands. (Type in museum of Berlin: red exam-
ples of S, alcutiganus included as the summer coloration.)
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74. Sebastodes mystinus Jordan & Gilbert.  Black Rockfish.

One specimen (no, 1370) 14 inches long, collected by the (ilbatrossat Atta Island in 1893, and 2 others
(no. 2165 and 2166), each 15 inches long, collected by the samie vessel at Killisnoo.  The species ranges
from the Aleutian Islands to San Diego, and about San Francisco is the most abundant of the fumily.
It occurs in shallow water and reaches a length of about 14 inches.

Fi1G. 32.—-Sebastodes mystinus Jordan & Gilbert.

75. Sebastodes brevispinis (Bean).

One fine specimen 14} inches long (no. 2864), taken on hook at Loring by Mr. F. M. Chamberlain
in July. Dorsal xnu, 14; anal 11r, 7; 61 pores in Iateral line; only the nasal. preocular, and parietal spines
present; mandible apparently naked: gillrakers 10 4 25, the longest 1.75 in eye.

The collection contains also 4 other specimens which we refer to this species. seined at Metlakahtla,
July 10. They are each about 4 inches in length and agree in all essentials with the large specimen.

F16. 33.—Sebastodes hrevispinis ( Bean).

Each of them, however, shows a very distinet black spot on the membranes of the ninth to thirteenth
dorsal =pines; colors otherwise agreeing with the large examples.

Originally deseribed by Becn (1884) as Sebastichthys prorviger brevispinis from Hassler Harbor,

This is a rare species, as yvet known only from the type and the 5 specimens here recorded.
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76. Sebastodes alutus Gilbert.

The collection contains 20 specimens of this species, representing the following localities: Dredging
stations 3486, 3489, 3490, 3449, 3459, 4223, 4227 4228 (4 specimens), 4249, (tag no. 2898), 4253 (tag no.
2905), 4283, 4284 (3 specimens), 4285, 4289 (5 small specimens and one large example no. 3000), 1290
(tag no. 2995), and 4292,  These specimens range in length from 4.4 to 15 inches.  We have also exam-
ined 8 small specimens 3 to 5 inches long dredged among the Santa Darbara Islands at station 2540, and
2 specimens (paper tag no. 110 and 111). each about 4.5 inchesx long. from Albatross station 3599,
June 9. 1894, in Bering Sea. These specimens had a number of parasites upon them.

All these specimens agree in the main witlh the excellent original description of the species.  Speci-
men no. 2898, 9.25 inches long. from Eastern Passage (vicinity of Stikine River Delta), shows some
differences, the hody being more slender, the eye larger, snout longer, maxillary longer, and the mandible
more projecting. 1t gives the following measurements: Head 2.75; depth 3.5; eye 3.1 snout 4.4;
maxillary 2.1; dorsal x111, 15; anal 1, 8; gillrakers 10 + 28.

The young differ somewhat from the adult. The following detailed description is based on a speci-
men (no. 97) 4.5 inches long from station 4285: 1lead 2.5 in body; depth 3.5; eye 3.1 in head; maxillary
2.2; mandible 1.8; snout 4; interorbital 4.8; dorsal xni, 15; anal n1, 8; ventrals1, 5; pectorals 18; pores
4741 on tail, about 51 transverse series of scales.

F1G. 34.—Sebastodes alutus Gilbert.

Body ovate, compressed, both dorsal and ventral outlines gently curved; head moderate: mouth
medium, slightly oblique, the tip of premaxillary on a level with pupil, the gape extending to under
nostril; maxillary extending toa little beyond vertical at middle of orbit: mandible to posterior margin
of pupil; teeth minute. in narrow bands on palatines, a triangular pateh on vomer, bands on upper jaw
terminating anteriorly in rounded lobes, leaving a vacant space at symphysis, the teeth cach side of
vacant space slightly enlarged; band on lower jaw narrow, the symphyseal pateh somewhat raised and
its teeth somewhat enlarged, this pateh fitting into the vacant space above; lower jaw slightly projecting,
entering profile. a small symphyseal knob; tongue rather large, fleshy. acute: buccal eavity rather
pale; interorbital space tolerably broad, 1.5 in eye, and very slightly coneave: eranial ridges rather
sharp and tolerably well defined, the following spines present: nasal, preorbital, supraorbital, postorbital,
tympaniec and parietal, all these small, but stout and sharp: a stout humeral spine: opcercular
spines two, triangular, united at hase; preopercular spines five, rather stout.  Secales on jaws, cheeks,
and oceiput. a barren patch above suborbital stay: scales on body very weakly ctenoid, as are those
on occiput; scales on jaws, cheeks. and breast cycloid.  Daorsal fin rather low, its longest (fifth) spine
2.45 in head, Jongest ray about 3 in head (probably broken): base of {fin about [.8 in body. its origin
above tip of opercular tlap: distance from tip of snout to origin about 2.9 in body: fin membranes some-
what incised, leaving about one-third of the spines exserted; border of fin not deeply emarginate; anal
not high, length of longest ray 2.1 in head, the base the same length: second anal spine longest, not
conspicuously stouter than others, its tip reaching shightly beyond tip of third spine but not to tip of
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nearest rays: ventrals rather narrow, acite, length 1.6 in head, tips not reaching vent by quite a percep-
tible distanece: peetorals rather broad, acute, 1.25 in head, tips reaching nearly to vent, lower 9 rays
very slightly thickened. not branched, upper rays branched; caudal 1.55 in head, apparently truncate;
aill cavity somewhat dusky: gillrakers 11+ 25, vather long and slender, 1.9 in eye; peritoneum black.
Color in aleohol, light yellowish-brown above, somewhat silvery helow: occiput, line along base of
dorsal, and spot on operele dusky: dorsal more or less dusky, the edge of the membrane blackish.

77. Sebastodes pinniger (Gill).  Ovange Rockjish.

One specimen 5 inches long from station 4220 in Admiralty Inlet, July I. It is a female with well
advanced cggs.

Tlead 3.25 in body: depth 3; eye 3.5 in head; maxillary 2,15 dorsal x1m. 145 anal 11, 7; scales 45,

A specimen 4.5 inches long from station 4193, Dorsal xin. 142 head 3: eye 3; gillrakers 12 4 26,
long and slender.

Another example 3.5 inches long from station 4205.

This specics reaches a length of 2 feet or more and ranges irom San Diego 1o Puget Sound.

Fi1c. 35.—Sehustodes pinniger (Gill).

78. Sebastodes aleutianus Jlordan & Evermann. (Pl. xvi.)

This species is certainly known only from the typé locality, Shelikol Strait, off Kodiak Island,
79. Sebastodes saxicola (Gilbert).

Two specimens 2.5 and 2.75 inches long seined at Metlakahtla, and 3 others, 2.5, 4.25, and 6 inches,
dredged at station 4228 (Naha Bay).

Head 37 cyes 2,750 =nowt 4 interorbital 1; pores 43; seales abont 50; dorsal xri, 14; anal m, 7;
gillrakers 11423, long and slender, 2 in eye.

An example 9 inches long from station 3129, off the coast of central California, March 13, 1890,
has the head 2.75; snout 4.25; depth 3.2; gillrakers 10423, 2.1 in eye; eye 3.2, Longest dorsal spine
2.5 1n head.

Another example (paper tag no. 102), from Barclay Sound, had the gillrakers 9422, long and
slender, 2.2 in eye. .

We have compared our specimens with others in (he National Muscum and find them identical.

This fish ranges from southern California to southeast Alaska in waters of moderate depth. Ti
reaches a foot in length.
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80. Sebastodes swifti Evermann & Goldshorough, new species.

Head 2.65 in body; depth 3.1; eye 3.2 in head; snout+.2; maxillary 2; mandible 1.8; interorbital
about 2 in eye, 6 in head; dorsal xm, 13; anal 11, 7; scales 42 in oblique series, about 32 pores.

Body oblong-ovate, compressed, the dorsal and ventral contonrs gently curved, the dorsal sloping
rather gently both ways from the nape: caudal peduncle rather slender, its least depth 1.15 in eye;
head large, bluntish; interorbital space rather narrow, somewhat concave, a pronounced ridge inside
of each supraocular ridge; nasal, preocular, supraocular, postocular, tympanie, parietal, nuchal, and
coronal spines all present, rather strong: preorbital narrow, with two broad flat lobes on the npper
half; two broad flat humeral spines: opercular spines strong, somewhat diverging; preopereular spines
moderately strong, the second longest, the first, second, and third projecting backward, but somewhat
diverging, the fourth and fifth short and blunt, projecting downward and backward, all about equally
spaced; teeth in rather narrow vitliform bands on both jaws and palatines, a triangular pateh on vomer;
the band of teeth on upper jaw broadening to rounded lobes anteriorly, leaving a small, naked interspace
at the symphysis into which the symphyseal knob of the lower jaw fits; the tongue small, short, and
broadly rounded; maxillary reaching vertical at posterior edge of pupil, its width at the tip 2 in eve;
lower jaw scarcely projecting: the mouth somewhat oblique: premaxillary on a tevel with lower edge
of pupil: gillrakers 8421, rather long and slender, the longest about 2 in eye.  Dorsal long, its origin

F1aG. 36.-—Sehastodes swifti Evermann & Goldshorough, new species.  Type.

a little in front of the rounded apercular flap, the distance from tip of snout to origin of dorsal equaling
the length of head: base of dorsal about 1.8 in length of body: dorsal spines moderately =trong. curved,
the longest about equaling distance from tip of snout to middle of pupil: dorsal rays s=omewhat shorter;
notch between spinous and soft dorsal not pronounced; second anal spine strong, curved, about equal-
ing the third in length: ventrals short, not reaching vent: pectorals long, reaching vertical at vent;
scales rather adherent, finely ctenoid: top of head, opercles, cheek, and maxillary =caled; mandible
naked.

Color in alcohol, pinkish-brown, with indistinet, dusky, black patch above laieral line; cheek
somewhat dusky, a black patch on upper edge of opercle and a smatler one at lower end; axil black;
dorsal, anal, caudal, and ventrals tipped with black: inside of mouth pale; under side of opercle
posterior to pseudobranchize with a black patech.

This spectes appears to be related to Sebastodes crameri, from which it differs in the narrower and
more concave interorbital, the stronger ridges on the head, the stronger cranial spines, the presence
of coronal spines, the smaller eye. the longer maxillary, the less strongly arched body, and the fewer
pores in the lateral line.
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Our collection contains two specimens—the type, no. 57821, U. 8. Nationul Museum (field no.
. 65,25 inches long, from Albatross station 4234 in Yes Bay, Aluska: and the cotype, no. 2893 (no.
5228, DBurean of Fisheriesi, 3.5 inches long, from Albatross station 4246, Kasaan Bav, Alaska.

This species ix named in honor of the late Lieut. Franklin Swift, U, 8. Navy, the eflicient com-
mander of the 1batross during the Alaska investigations in 1903,

81. Sebastodes diploproa (Gilbert).

The collection contains 2 small specimens (no. 2784 and 2785), 3.25 and 3.5 inches long, dredged
al ~tation 4191, in Nanaimo Harbor, June 19, We have also examined a specimen (no. 101) 6.75 inches
long. collected iy the batross in 1890, probably off the California coast.

No. 2784 in life was light red, brownish on back, coppery on hiead; helly helow lateral line abruptly
silvery, searcely washed with red; back with 5 obseure dull orange saddles, very diffuse, extending
Liclow lateral line, the one below soft dorsal broadest; head all red, the opercle with many dark dots;
dorsal red, slightly arange <haded, pinkish at tips, the soft dorsal with a black cross-blotch about hali-
way up from behind third to sixth soft may; black on membranes, not on rays: caudal faint orange,
base reddish, tips pale; anal like soft dorsal. the black blotel fainter, larger. from behind sceeond spine
to third soft vay: pectoral and ventral pinkish-red; inside of mouth red; gill-cavity white: peritoneum
hlack.

Head 2.75 in length: depth 3.1; eye 3.3 in head: snout 5.1; maxillary 2.25; mandible 1.9 inter-
orbital 1.5 in cye, 4.5 in head; dorsal xim, 12; anal 111, 8 pores in lateral line 34 to 41.  Nasal, pre-
ocular, postocular, tympanic, and parietal spines present, all well developed: preorbital with 2 blunt
diverging spines: 2 small humeral spines: gillrakers 11423, long and slender, 2 in eye.

No. 2785 has more black on second dorsal, less on anal; membranes of spinous dorsal dusky edged;
a little dusky on upper edge of opercle: general color light brick red. the helly abruptly silvery.

These specimens have heen compared with the types in the National Museum, with which they
ari found to agree.

The species reaches a length of a foot or less, and oceurs on our Pacific coast from the Coronado
Islands northward to Nanaimo.

82. Sebastodes introniger (Gilbert).

One small specimen 2.75 inches long, dredged at station 4243, in Kasaan Bay, agrees in most respects
with the original deseription of this species.

Head 2.75: eye, 2.75; dorsal x1ir, 14: anal ut, 6; seales about 45, 31 pores; gillrakers 84-20. rather
long and slender, 2 in eye.

Four speeimens, 3.85 to 4.75 inches long from station 4223, in Boca de Quadra.  These do not show
the black gill-cavity and mouth which introniger is saill to have. We have one other specimen, no.
1088, 20 inchies long. dredged at station 3324, Bering Sea, August, 1890.  The species has also been
recorded from Bering Sea at stations 3311, 3317, 3324, and 3331 (Gilbert 1895). The known range of
this fish is from Santa Barbara to Bering Sea, in waters of moderate depth.

83. Sebastodes ruberrimus Cramer.  Red Rock Cod; Red Rockfish. (Pl. xii.)

The collection contains 1 large speeimen (no. 2868) 12 inches long from Boca de Quadra, where
it was caught on hook and line, July 5. ata considerable depth. When brought to the surface its stomach
had Lieen thrown out into it mouth.  This specimen agrees with current deseriptions.  (The colored
painting was made from life, from an example about 2 feet long. taken at Loring, where the species
is not unceommon, )

Gillrakers 9418, short, rough, clavate, 3 in eye, first 5 on short arm and last 7 on long arm mere
tubercles, 1lead 2,67 depth 2.6 eye 4.5: dorsal xinn, 15: anal i, 7; sealex 50, pores 41; maxillary 2.1;
mandible 146,

We have alzo 3 specimens 180 19, and B inches long, collected respectively at Hunter Bay, Mary
I-land. and Mink Arm, and @ specimen 19 inches long colleeted in Union Bay.  The species has heen
recorded by Bean (1882), as Sebastichthys ruber, from off Point Bingham; Jacobi Island; Gulf of Alaska;
and Kygani Strait.
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The red rockfish is one of the largest of the family. [t attains a length of more than 2 fect and a
weight of many pounds.  Asa food fish it is of considerable importance, the flesh being fairly firm and
of good flavor, and it takes the baited hook freely and possesses some game qualitics. 1t is known to
occur from San Diego to Boca de Quadra and Loring in sontheast Alaska in moderate depths.

84. Sebastodes rosaceus (Girard). Orange-red Rockfish.

3

Two specimens (no. 2822 and 2823), 5.2 and 9 inches long, seined near Marrowstone Point, June 29,
and 1 example (paper tag no. 105), 9.5 inches loug, collected by the (1lbatross at station 2887, off the
coast of Oregon, October 19, 1888,

The membranes of the dorsal and anal fins are deeply incised, being very different from all other
species with whichi we are acquainted.  1n the soft dorsal and anal the interradial membranes do not
reach more than two-fifths of the length of the rays.  We have compared our specimens with 9 others
from Santa Barbara and find that some of the latter show the same structnre, though the majority show
little or no incision of these membranes.

This species reaches a length of a foot or more and is a good pan fish. {ts range extends from San
Diego to Puget Sonnd.

85. Sebastodes rupestris (Gilbert).

The collection contains 3 specimens 4.75 to 6 inches long (nos. 2906-8) from station 4253, in Stephens
Passage, and one 6 inches long from station 4231 in Behm Canal.  The last specimen has 14 spines in
the dorsal, but in all other respects it agrees with the other specimens.  Maxillary in all three specimens
reaches to posterior margin of pupil; gillrakers 9 4-16 (44 tubereles), more numerous than usually given
in descriptions.

Comparison of our specimens with the types shows no imporant differences. The black on the fins
in the types has faded, while in ours it is still very distinct.  Ours also have a large dark opercular spot
not mentioned in the description of the types.  We have also compared our specimens with the types of
Sebastichthys aurora and find them to agree fully. We are unable to discover any characters by means
of which they can be distinguished, and are therefore compelled to unite these two nominal species.
S. rupestris as here understood ranges from the Santa Barbara Islands northward to Sontheast Alaska
(Stephens Passage and Behm Canal).

Sebastichthys rupestris Gilbert, Proe, U. S, Nat. Mus., X111, 1880 (July 1), 76, Albatross station 2946, in 150 fathoms
off southern California,

Sebastichthys aurora Gilbert, Prae. U. S. Nat Mus., X111, 1590 (July 1), 80, Albatraoss stations 294% and 2900, in 266 and
267 fathoms, off southern California.

86. Sebastodes dalli (Eigenmann & Beeson).

A single specimen (no. 2820), 8 inches loug, taken on hook at Union Bay, June 23. It appears to
“agree with S. dalli, except that the maxillary is closely scaled on the posterior half.

Gillrakers 7418, longest 2 in eye, the first 5 on the short limb blunt and rough-tuberenlar. the last
$ on the long arm similar.  Secales 61 or 62. about 45 in oblique series along lower portion of side; head
3; depth 3; eye 4.5: snout 4.5; interorbital a little Jess than eye.

Dorsal 13; anal 6: dorsal spines 1.75 in head: nasal, postocnlar, preocular, tympanie, and parietal
spines present; coronal spine on right side and nuchal spine on right side present: a small hunmeral spine
present; preorbital with one broad spine. Mandible naked; maxillary closcly scaled on posterior half.

The only specimens previously known are the type (from San Franeisco) and another from Vancouver
Island.

87. Sebastodes caurinus ( Richardson).

We have 15 specimens 2 to 5.5 inches long collected by Osgood and IHeller at Queen Charlotie
Island, July, 1900; one specimen (no. 18204, 10.5 inches Tong. collected in 1895 in Klemtoo Harbor: one
11.5 inches Jong obtained by the .1lbatross at Sitka in 1896: one 9.5 inches long by Luttrell at Sitka: one
20 inches long collected at station 3449, off Washington: 19 specimens collected near Seattle in 1903 by
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Mr.J. E. Todd, and 2 by Mr. Chamberlainat Dolomi in 1903, The species has also heenrecorded by Bean
(1882 from Old Sitka and Chacon and (1884) from Mary Island. Tt was described originally from Sitka.
Interorbital flat; gillrakers 9+ 19, the longest 2 in orbit, the last six on lower limb mere tubercles,
the first four on vertical limb short. rough. and somewhat clavate,
Sebustodes caurinus, Osgood, North American Fauna No. 21, September 26, 1901, p. 20 (Queen Charlotte Islands).

I'1G. 37.—Sebastodes caurinus (Richardson).

88. Sebastodes maliger (lordan & Gilbert).  Yellow-backed Rockfish.

Two specimens (nos. 108 and 109, 6.5 and 7.5 inches long, seined at Union Bay, June 22, and 2
caught on hook at same place Tune 23; also 2 tnos. 2954 and 2955), 8.5 and 9.5 inches long, taken on

Fi1aG. 38.—Sebastodes maliger (Tordan & Gilbert).

hook at Sitka. July 28; 5 specimens, 12,5 to 14 inches long, were taken by the Albatross at Mary Island;
and a single specimen 13 inches long at Klemtoo 1larhor in 1895, Two other specimens, one taken by
Luttrell at Sitka and one hy H. C. Fassett at Klawak. These all agree well with specimens in the
National Museum, No. 2954 may be deseribed as follows:
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Head 2.9; depth 2.9; eye 4; snout 4.1; maxillary 2; mandible 1.9; interorbital 5.25; dorsal xni,
12; anal m. 6: gillrakers 8 4 19, rather stout, longest 2.75 in eye; scales 57, pores 48; longest dorsal
spine 1.8 in head: longest dorsal rays 2.1 in head. In other specimens the gillrakers were 10 4- 21 or
10 4+ 19.

Body short, stout, and deep; mouth slightly oblique, lower jaw not projecting, maxillary nearly
reaching posterior horder of orbit: mandible and maxillary not scaled: nasal, preocular, postocular, tym-
panic and parictal spines present; nuchal, coronal, and supraocular spines absent; preorbital with 2
broad, low points, not spine-like.

This species is known to range from Monterey to Sitka in 1ather deep water, being abundant north-
ward. It reaches a length of about 2 feet. 1t was also recorded from Sitka by Bean (1882) as
Sebastichthys maliger.

89. Sebastodes nebulosus (Ayres).

A small specimen (no. 1125, 2.5 inches long. from station 4204, off Fort Rupert. We have also 2
others, 11 and 12 inches long, taken by Mr. I1. C. Tassett at Klawak in 1905. Bean (18841 records it
from Mary Island.  The following measurcinents are taken from the small example from station 420+4:

ITead 2.75; depth 3.6; cye 2.9; dorsal xamr, 13; anal w1, 6; scales 45 to 47, about 42 pores; gill-
rakers long and slender: nasal. preocular, postocular, tympanic, and parietal spines present.  The color,
however, does not exactly agree with that given for this species.  Our specimen in alcohol is clayey
white, mottled with large, iregular brown blotches, about 4 along side above lateral line, 2 or 3
immediately below it, and 3 along lower part of side; spinous and soft dorsals similarly mottled.

90. Sebastodes nigrocinetus (Ayres)., Black-banded Rockfish.

Two specimens, 13 and 14 inches long, taken by Mr. H. €. Fassett at Klawak in 1905, and one
specimen {no. 2863), 12 inches long, taken by Mr. Chamberlain on hook and line at Naha Bay, Loring,
July 7, 1903, where he states that the species is common.  This specimen gives the following meas-
urements:

F1G. 39.—Sebastodes nigrocinetus (Ayres).

Head 2.65; depth 2.67; eye 4; dorsal xmr, 14; anal 11, 7; seales 52; pores 44; snout -4.5; gillrakers
9 4 21, stiff, rough, clavate, the longest 3.5 in eye, the terminal ones of cach arm reduced to tubercles.
It differs from typical examples in the following respects: There is a small supraceular spine on the
left side: the mandible is pretty well covered with very minute, thin cyeloid seales: the nuchal spines
coalesce with the parietal.

Color in life: Body blood red; cheek with a black stripe downward from front of cye to lower edge
of cheek; another from eye backward and downward to branchiostegals; a large bluck blotch on upper

B. B. F. 1506—19
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part of operele: a broad black bar from front of dorsal downward to opercle, connecting with black
opercular bloteh: another and much roader from fifth to seventh dorsal spine nearly vertically down-
ward to bhelly: another from ninth to twelfth dorsal spine to vent; two others from soft dorsal to soft
anal. these fusing below; fins all red; the dorsal and anal encroached upon by the black sidebars; a
short black area behind eye; hase of pectoral blotched with blackish.

This species reaches a length of 2 feet or more and is known to range from Monterey Bay to Naha
Bay. Recorded (1884) by Bean from Mary Lsland.

Family 31. ANOPLOPOMATID.E.
91. Anoplopoma fimbria (Pallas). Black Cod.

The black cod, coalfish, beshow, or skil, as it is variously called, oceurs on our Pacifie Coast from
Monterey Bay to the Meutian Fslands. Tt was taken by the .1batross at station 2869, in 1888, at Cordova
DBay in 1897, and at Loring, Pyramid Harbor, and Taku 1Tarbor in 1900.  One specimen irom each
place is in the collection.  Bean, in 1882, records it from Sitka and Wrangell and in 1884 from 1fassler
ITarbor.  We also have one speeimen (no. 02825), 14 inches long, taken with hook and line over the
rail off Fort Rupert (1903).

This species is known at Loring and Taku as black cod; at San Francisco it is called candle-fish,
and on Puget Sound, horse mackerel; it is sometimes sold in the markets as Spanish mackerel; in the
Straits of Fuca it is known as beshow by the Neah Bay Indians. Tt is found usually in rather deep
water and is perhaps most abundant in the Puget Sound region. It is seen oftener in the Seattle
markets than in those of any other place. Tt attains a length of 18 to 20 inches and a weight of 5
pounds.

As a food fish it occupies only a moderate rank, the flesh being rather dry and tasteless.  On Puget
Sound, however, where it reaches a larger size and is fatter than elsewhere, it is more highly esteemed,
particularly by the Indians. Tt is said to feed on crustaceans, worms, and small fishes.  As a game
fish it is not without interest, taking the hook readily and making a fair fight. 1t can be taken with
cut bait at depths from 2 to 15 fathoms.

Family 32. HEXAGRAMMIDAE.  The Greenlings.
92. Pleurogrammus monopterygius (Pallas). _Atka Mackerel; Atha-fish.

This interesting fish oceurs in the North Pacitic, chiefly among the Aleutian Islands. Tt was
described originally by Pallas in 1810 from specimens obtained at Unalaska.  1ts center of abundance

F16. 40.—Pleurogrammus monopterygius (Pallas).

seems to he in the passages about the islands of Atka and Attu. 16 is known also from about the Pribilof
Islands and castward through the Aleutian Chain wo Belkofski and the Shumagins.  Stejneger found
it at Saranskaya, Bering Ishind, Bean (1882) has recorded it from Unalaska, Chernofski, and Attu;
Turner (1886) found it at Unalaska, Awmlia Pass, Captains Harbor, Atka, and Attu; Gilhert (1895) lists
it from Unalaska: and Evermann found it in abundance during the last week of May (1892) at Atka
and \Attu.



THE FISHES OF ALASKA. 291

The best account of the habits of this fish is that given by Turner. It is so interesting and
instructive that its republication, with some slight modification, is justified. Turner says: a

When Tarrived at Unalaska in 1878 1 heard much talk about the “*mackerel.”  During the summer
of that year I had an opportunity of conversing with those who frequented the western islands of the
Chain, where these fish were said to abound. Several persons referred to these fish as **Spanish
mackerel,’” others ealled them *“horse mackerel ™ and **Alaskan mackerel,”” and under scveral scientifie
names. They were served at the table on several occasions, and all who ate of them highly praised
their good qualities and spoké of their great resemblance in taste to the Atlantic mackerel. Tt was
not until in May, 1879, that I had an opportunity of visiting the locality where they were said to be
abnndant.

During the summer of 1579 T was at Atka Island, and soon made inquiry eoncerning the fish. 1
was told that they make their appearance in the narrow pass between the islands of Atka and Amlia
about the lst of June, and that the fish invariably eome from the Paeific Ocean, which here mingles
its waters with that of Bering Sea. i

The first arrivals of fish are the males of largest size and beauty of color. They arrive a few days
before and await the arrival of the females and immature males.

By the 1Sth of June the fish have come in eountless thousands. They arrange themselves with
their heads toward the tide eurrents which rush violently through the pass. The flood tide sets in
from the Pacifie, while the ebb flows toward the Pacific. or. in other wordx. a southerly directed current
fur the ehb and a northerly directed eurrent for the flood tide. The pass is very rocky, with numernus
sunken rocks in the middle and on the eastern side. The western side of the pass has the deepest water
and is 3 fathoms deep in the channel. On the north side of the pass numerous ledges of roeks, hidden
rocks, kelp patches, and small islets of but few feet ahove the water's edge are to be found. {t would
be very difficult navigation for a vessel of over 20 tons to go through there with safety. The natives of
the present day cross pretty well to tlie north side of the pass until they get under Amlia Island and then
run near the shore of Amlia with their small bidari or open hoats.

Among the seaweeds or kelp patches on a eloudy day of clear lower atmosphere the fish may be seen
in the following order:

The yonng males and immature females form a stratum of three or four fizh deep and several feet
wide: beneath these a second stratum of older males and females, whose roe is not yet developed, and
will later, in the spawning season, take their place with those in the third stratum, which is comp: sed
of vigorons males and females. The latter are the most abundant. The female deposits her eggs on
the kelp, though much of it must doubtless be lost by the swift currents washing it off. These males
and females remain in this place until the spawning season is over, generally by the 20t of July, after
which they gradually disperse and quickly find their way baek to the Pacific. Many times 1 have
seen hnge halibut lying like large flagstones beneath the lower stratum of fish, waiting for one to come
within reach. Without moving a great distance I could see over a dozen halibut at a time. 1 estimated
the weight of some of the larger ones to be not less than 350 pounds.

The natives of Atka repair to this place and have several turf houses of small size built there. Tt
is also a garden spot where a few vegetables, such as radishes, turnips, and a few potatoes, are planted.
To attend to their gardens and to be near the fishing grounds the Aleuts of many places have built
these summer villages. Here assemble all the old men not able to hunt and the ehildren and women
of the hunters gone off on a summer’s cruise for sea otters. These lay in a store of dried and salted
fish for their sons and friends.

The natives obtain the greater number of the fish in the following manner: Each man has a two-
holed bidarka (canoe). In it a small boy sits in the front hole while the old man sits in the rear hole.
The man uses a pole of several feet in length (generally not less than 12 feet long), on which is firmly
secured a hook of iron, having a flattened point with a sharp edge and a nnteh filed on the inner side
to act as a barb. When the eanoe arrives at the place the boy is ordered to seize hold of a strong frond
of the giant kelp, which streams out sometimes for over a hundred feet, and among which the fish are
most abundant.  After coming thus to anchor the man earefully thrusts the pole into the water, and
if the fish are plentiful he will soon feel them surging against it. He now begins to jerk it up and down
in the water to gig any fish that may come along. In a few seeonds he brings one emt. The work
now beeomes exciting, for scarcely has the pole been again thrust in the water than it is jerked into
another fish. A man may thus, in a couple of hours, take 200 to 300 fish. After the canoe is loaded
it 1s taken to the shore, where the women =lit open the hack of the fi<h, take off the head. elean out the
entrails, and with a eut on eaeh side the baekbone is removed to the tail. The two sides of the fish
are left hanging together by the tail. This is to enable the fish to be hung over a pole to dry. Often
the men bring the fish directly to the principal village and elean them there, though this is done more
often when the fish are to be salted. At the season between June 25 and July 25 the fish are extremely
fat from the abundance of a small crustacean. which has previously come in myriads to the same places
as these fish. The fish which are to be dried are usually taken ahout the 1st of Angust, as they are so
fat before that time that 1 have seen the oil drip from the drying fish. They also, from the presence
of the vil, become raneid in a short time and are said not to keep so well.

At Attu Tsland alzo T had an excellent opportunity for studving the habits of these fish. At this
place the fish are most abundant at the entrance to Chichagof Harbor, on the northeast shoulder of the

aContributions to the Natural Ifistory of Alaska, by L. M. Turner. p. 96, Washington, 1556,
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island.  Several 1:lets and many reefs are dizpozed nearly across the entrance to the harbor. Between
these the tide curreats run with great velocity. An abundance of large kelp patches iz found in the
vicinity.,  The fish arrive at Attu. from the southwestward, about the 24th of April. though this date
varies according to the openness of the season. 1t is rarely later than the Ist of May. The fish come
at first i o =trageling manner, and their firsg appearance is made known by their being caught on hooks
while the wmen are fishing for other kinds.  The first comers are usually nearly adult males. They are
uot fat on arrival, but =oon hecome so from the abundance of small crustaceans that fairly swarm among
the patches of seaweed hy the 10th of May, and at which time the fish are tolerably numerous. By the
10th of June thousands of these fish can be xeen in the shallow water (about 11 to & fathoms deep) helow.
The natives here take considerable quantities of these fish and dry them for nse at an early date. They
rarely =alt them for the reason that. they state, thisfish makes the consumer thirsty.  When they go to
catch them they visit the various localities known to he the haunis of these fish, and by looking heneath
the mass of kelp fronds can see them if present; if not. the fih are off in the open water. They then
watch every floating piece of detached seaweed. 1t is constantly turning round and round, like in an
eddy of water.  The tish are playing with it, and there will be found an abundance.  The gaff is quickly
thru=t into the water, and one 1s soon struck and hrought out.

I here had opportunity to come to the conclusion that these fish will bite readily at the hook. T xaw
them jump and struggle to get at the gaff and could feel them strike against it while it was in the water,
and at times it was impossible to hold it in position, ax the mass of moving tish carried it along with them.

Any kind of fresh fish may be used as bait on a small cod hook for these fish. A piece of scarlet
fannel tied abiove the hiook is good to attract the fizh, as they will then bite voraciously.

With a hook a persou cau catch the fish as fast as put into the water.  With the use of several hooks
on one line, =everal ish may be taken at once.  With the gaff the tish are taken in great (uantities, equal
to all demands. The run lasts at Attu until July 25, after which the fish are spent and slowly disappear
from the waters.

These fish were not known at Attu previous to 1875, They came unexpectedly and were caught on
hooks =et for other fish. Since that time the people have had an abundance of them. From my own
observations I am led to assert that 5 harrels of 200 pounds each can be proeured at Attu in the =eason
fromn June 1 to July 31. At the eutrance to Chichagof Harbor is the only known locality at Attu where
these fish resort.  The natives assert that the coming of these fi<h was coincident with the disappearance
of the sea lion « Evmedtopias stelleriy. and those natives maintain that the fish drove the sea lions off—just
opposite to my own conclusions, for T think the fish come to those places where they will he least perse-
cuted by the =ea lions,

These fish are also reported to he abundant at Kiska Island, hetween the islands of Atkaand Adak:
also between Unalga and Unalaska and also in the paszex hetween some of the Shumagin Islands, 1 saw
a few individuals in Captains Harbor, Unalaska 1sland, in the early part of duly, 1881, This is the first
tustance of their occurrence in that loeality.  They were small in size aud of the size which constitutes
the upper stratum as spoken of in regard to the disposition of the fish on the spawning grounds of Amlia
Pass,

This fish could be easily taken in great quantities. especially at Amlia Passand Attu.  Some writers
of Aaskan affairs have mentioned exorbitant prices paid for a harrel of =alted fish of this kind. They can
be prepared at a cost of 32 per barrel or the fish at either Attu or Amlia.  The cost of the harrel and salt,
of course, ix to he added.  Only the necessary sheds or protecting the harrels frum the weatlhier would
have to he erected.  Native help conld be procured at a cost of SI per day for a man and 50 to 75 cents
per day for the women, who can clean the fish as expertly as the men.

This species appeared at Atka abont May 15, 1892, the large ones eoming first.  Natives stated
that the fish are always found in the kelp and that they dizappear late in September and early in October.
They sometimes come into the harbor even in fraont of the village. Small ones, half the size of the
largest. uppear in July.  Nea lions killed at varions times throughout the winter frequently have their
stomachs filled with Atka mackerel; henece it is believed these fish remain about the islands all the
year.  Captain Lennon found Atka mackerel in stomachs of furseals taken in Bering Sea in July. They
evidently spawn in June.  Numerous females examined May 28 were found with nearly ripe roe, the
cges being about the size of no. 6 shot.

There is no other fizh of the Aleutian Islands, whether in salt water or fresh. that is so interesting
to the angler as the Atka mackerel.  In the first place it is a most beautifnl fish. with its alternating
broad bands of glossy black and chrome yellow and its trim form: and its gune qualities are of no
mean order. Tt takes the hook readily and makes a good fight.  The usual method of taking it is by
“jigging.”t On May 2%, 1892, the senior author had excellent sport catehing these fish near the mouth
of the bay at Attu.  Three hooks tied together in a buneh were used, and just above them was tied
a piece of white mushin.  The line was weighted o that the hooks would descend quickly. When
they had reached the hottom, or near it, they would be jerked up and down and the fish, striking at
the musling, would be hooked or would catel the hook in their mouths.  The lines would be let down
through the kelp in water 15 to 25 feet deep.
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The fish were in schools and it was easy to get great numbers; in fact, one would be kept busy
hauling in the fish and taking them off the hook. Usually they were near the bottom when the fish-
ing began, but they soon beeame greatly exeited and would come near the surface, where they could be
seen swimming about as if greatly disturbed and evidently searching for the piece of white muslin
which had attracted their attention.  When first hooked they would come up very readily; in fact,
they scemed to swim upward until near the surface when they would become alarmed and dart back
and forth in their efforts to free themselves. Then the sport was very exciting.

The Atka mackerel reaches a length of 18 inches and a weight of 3 or 4 pounds.  The average
weight of 585 fish was about 2% pounds and the maximum 3! pounds.

Commercially this species has never come into the prominence which its excellence as a food fish
justifies.  Asa fresh fish it is delicious either baked or fried. It takes salt well, and in that eon-
dition is a very palatable and nutritious article of food. There seems to be no good reason why an
important tishery should not be established.

93. Hexagrammos decagrammus (Pallas).  Rock Trout.

Four specimens 3 to S inches long. collected at Sucia 1sland, Gulf of Georgia, May 6, 1594. No.
2230-2233 and 2235, each about 14 inches long, colleeted by the _Albatross in Redftish Bay, Baranof
Island, September 6, 1897, showing the two distinet color patterns, and no. 1729 (1763), a specimen
13 inches long, collected at Ritka by Luttrell.

F1G. 41.—Hexagrammos decagrammus (Pallas).

Recorded by Bean (1882) from Nitka: Old Sitka; Chatham Strait; and Unalaska, and in 1884 from
Tolstoi Bay. Nelson (1887)) Unalaska.

This species, also called boregat and bodicron by the Russians, ranges from Point Conecption to
Kodiak Island. It 1s most abundant southward and is common at San Franecisco. It attains a length
of 18 inches and ix a good food fish.

94. Hexagrammos octogrammus (Pallasi.  _llaska Greenling.

This species has been obtained by the 4lbatros at Uganuk Bay, Kodiak Island (1897), Attu Island,
Sucia Island, and Akutan Bay (1894), Tareinski Harbor, and Unalaska, Litnik Bay (1900). Bean has
recorded 1t (1882 as I1. ordinatus from Old Sitka, from Popoif Island (Shnmagin Group), and Hiuliuk
and Chernofski; and Nelson (1857) records it from Unalaska. It has been recorded also from Petro-
paulski, from Robben Island. and lturup Island. In 1903 the .tlbatross seined an example (no. 2971)
a.5 incheslong at Uyak Bay, another (no. 2976) 10 inches long at Snug Harbor, and one 10.25 inches long
at Union Bay. An example (no. 151) 4.25 inches long from Tareinski arbor shows plainly the black
humeral spot and 7 black transverse bars on anal fin; supraoccipital flap very small, about equal to
puptl; a few white spots on side.
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The center of abundanee of this species scems to be ameng the Aleutian 1slands, and its range
extends westward to Petropanlski and Robben Island and south to Sitka.  The species attains a length
of a foot or more and is a good pan fish.

Fin. 42.—Hexagrammos octogrammus (Pallas).

95. Hexagrammos stelleri Tilesius.  (Zrecnling.

This speeies geems to be rather common all along the coast of Alaska, specimens having been taken
with hook or seine at Marrowstone Point; Otter Day. Sucia Island; Alert Bay, Union Bay, Kilisut ITar-
hor, Metlakahtla, Cleveland Passage, Loring, Skagway, Sitka, Killisnoo, and Litnik Day.

The specimens taken were chiefly small ones, the smallest heing 3 inches Jong—one rach from
Litnik Day and Ankau River, the largest 13.5 inches long from Litnik Bay: another specimen, 13.25
inches long, is from Marrowstone Point.

The specimen from Marrowstone Point had in life back anid side olivaceous with paler greenish spots;
side with about 8 darker vertical bars, these i1l defined: head greenish olivaceons; belly and under parts

Fi1G. 43.—Hexagrammos stelleri Tilesius.

yellowish, dusted with dusky greenish; dorsal olivaceous, with small yellowish spots more or less coales-
cing and large blackish areas near base; caudal orange red; anal with 6 oblique lemon hars, separating
hroader darker hars, edge of fin bluish reddish: pectoral reddish yellow, barred with darker: ventral pale
yellowish with reddish tinge.  The young are mmeh blotehed and mottled with bars on the side.  These
markings tend to disappear in the larger examples, leaving the color in aleohol uniform brownish.

The species has also been recorded as Ieragramus asper (Nelson 1887) from St. Michael.  Bean
(18821 records it from Sitka; Port Mulgrave, Yakutat Bay; Refuge Cove, Cook Inlet; St. Paul, Kodiak:
Unalaska, Atka, St. Michael, and Port Clarence.  Gilbert (1895), stations 3228, 3229, 3231 o 3231,
3230 to 3241, 3243, and 3245 in Bristo] Bay.

The spectes ranges from Kamehatka and Unalaska to San Franciseo, being perhaps most abundant
in Puget Sound, It reaches a Jength of a foot and is of value as a food fish.
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96. Hexagrammos superciliosus ' Pallas).  Red Roek Trout.

Three speeimens, 11 to 1463 inches long, obtained by Mr. Rutter at Karluk, where another 18.5
inches long, was collected in 1893 by the .l/batross.  We havealso examined Nelson's (1887) specimens
from Kyska; Akutan Bay; Redfish Bay, and Unalaska; Bean’s from Sitka; Port Mulgrave, Yakutat
Bay; Amchitka; St. Paul, Kodiak Island: Chernofski, and Attu; and Gilbert’s (1895) from Makushin
and Chernofski Bays, Unalaska Island and stations 3244 and 3245 in Bristol Bay.

F1G. 44.—THexagrammos superciliosus (Pallas).

We fail to find any differences in the supraocular flap of this species and that of octogrammus.  Dr,
Gilbert says it may be distinguished from octoyrammus by the larger flap, smoother scales, and deeper
notch in the dorsal.  The decper noteh in the dorsal and the complete fourth lateral line in supereili-
osus are the only marked differences we can find in our specimens.  The specimen from Redfish Bay is
very highly colored with large white spots and bars, the spots being on base of pectoral and lower part of
body, the hars running irregularly over body and head.

This species ranges from Bering Sca to Montercy Bay but is most abundant northward. Tt grows to
a length of nearly 2 feet and is a palatable food fish.

97. Hexagrammos Jagocephalus (Pallas). (PL xv, fig. 2.)

The home of this species is in the western parts of Bering Sea. It 1s known to oceur about Bering,
Robben, and Iturnp islands.  The only specimen known from Alaskan waters was obtained at Attu in
1894 by the .dlbatross. 1t isno. 1665, U. 8. National Museum, and is 19 inches long.

F1G. 45.—0Ophiodon elongatus Girard.

98. Ophiodon elongatus Girard.  (ullus ('od.

Recorded from Sitka by Bean in 1882,

Three small examples, 4 to 5 inches long, from Port Townsend; one (no. 02832), 12.5 inches long,
from Marrowstone Pomt.  The species was also seen at Quarantine Station, Union Bay: Port Alexander;
Sitkoh Bay; and Loring. It was taken bothin the seine and with hook and lime.  We alzo have a speci-
men 12 inches long taken by the cMbatross at Port Etches, Prince William Sound, 1897.

The cultus cod ocenrs on our west coast irom Santa Darbara northward to Prince William Sound, and
is abundant throughout most of its range. It reaches a length of nearly 4 feet and a weight of 30 to 40
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Although not a high-grade food fish, its «ize and abundance make 1t a speeies of considerable

pounds.
Asa game fish also it is of interest, taking the hook freely and affording mnech

comtercial importance.
sport to the angler.
99. Zaniolepis latipinnis Girard.
This monotypice species is abundant in rather deep water from San Franeiseo northward at least

as far as Puget Sound.  We have 31 specimens 5 to 7.5 inches long collected by J. P. Tiodd near Reattle,
1903, 1t reaches a length of a foot and is a slender fish of dry. firm substance and singular form, little

valued as food,

FiG. 46.—Oxylebius pictus Gill.

100. Oxylebius pictus (ill.

This species occurs on rocky shores from Monterey Bay northward at least to Puget Sound. It
is a small fish, seldom exceeding 10 inches in length. 1t dwells in the kelp, where it is usually
abundant, though it is rare in collections. Tt is not of much food value. We have one speeinien
S inches long, taken by the .l1batross at Seattle, March, 1892.
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F16. 47.—Chitonotus pugetensis (Steindachner).

Family 33. COTTID.E. The Sculpins.
101. Chitonotus pugetensis (Steindachner).

Fourteen specimens, 2.5 to 4.5 inches long. colleeted by J. P. Todd, near Seattle, in 1903,
A conspicuous nasal tentacle about as long as pupil.  Anal dark in the males. The species reaches
a length of 6 inches and veenrs from Ran Franciseo to Puget Sound in moderate depths.
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102. Tarandichthys filamentosus (Gilbert).

One specimen 2.5 inches long dredged at station 4193, off St. Mary Mission. Not before recorded
north of southern California.

Eye rather larger than given in current descriptions, heing scarcely 3 in head; filaments on pre-
opercle not ¢vident.

103. Tarandichthys tenuis (Gilbert).

Two examples, 2 and 2.5 inches long, from station 4204, near Fort Rupert, and two, 2.1 and 3.75
inches long, from station 4193, in the Gulf of Georgia. Not previously recorded from north of San
Francisco.

In our specimens the maxillary reaches anterior edge of pupil; gillrakers small and tubercular;
peritoneum dusky; 2 parietal spines; first 2 or 3 seales of lateral ine enlarged, the first with a distinet
spine; pearly patches on base of pectoral.

The larger specimen from Gulf of Georgia had its stomach filled with shrimips and its abdominal
cavity full of thread-like worms.

104. Icelinus burchami Evermann & Goldshorough, new species,

ITead 2.8 in length; depth 1.6; eye 3.25 in head; snout 4.5 in head; maxillary 2.2; mandible 2;
interorbital 2.25 in eye; dorsal 1x-16; anal 14; pectoral 18; lateral line 33.

Jody comparatively slender, tapering rapidiy backward to caudal fin; head rather large; mouth
maoderate, low, terminal, nearty horizontal, the lower jaw slightly included; maxillary rather short,
reaching posterior edge of eye; eye moderate, somewhat ovate; nasal spines short and obscure; nasal

F1G. 48.—Icelinus burchami Evermann & Goldsborough, new species. Type.,

tentacle obsolete; supraorbital with a flat, black, bitid cirrus posteriorly, its length about equaling the
pupil; a slender black occipital filament; a small white filament. near tip of maxillary; occipital
ridges not prominent, the included space flat, not pit-like; interorbital space flat, the median ridge
very faint; preopercular spine rather strong, its length about 1.5 in orbit, three sharp spines on its
upper edge directed upward, a short, sharp spine at the tip; under edge of peropercle with 3 short,
stout, triangular spines, the first and second directed backward and slightly downward, the third,
which is longest and sharpest, directed downward and forward; opercular spine flat and obscure: a
double row of scales or plates along upper part of side, beginning under about the fifth dorsal spine
and ceasing under the last dorsal ray but one, the row double throughout its entire length except
posteriorly, where the lower row ceases three scales in advance of the upper row; upper edge of
caudal peduncle, narrow space between the double row of scales, just described, and the dorsal fin,
and broad space between it and the lateral line, naked; entire hody below lateral line naked; no
postpectoral plates. Fins well developed; spinous dorsal with the spines slightly filamentous, the
longest about 2.75 in head; longest dorsal ray 3 in head; anal similar to soft dorsal; caudal somewhat
rounded, its length 1.8 in head; pectoral broad, reaching past front of anal; ventrals very short and
inconspicuous, their length scareely exceeding diameter of pupil.
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Color in aleohol, yellowish brown: Dody and head blotched and mottled with small whitish
<pot= and darkish irregular blotehes: dorsal, anal, and caudal fins dark. blotched with white; pectoral
similar, the lower rays whitish at tip, the interradial membranes darker.

This species iz related to 1. borealis. from which it differs chiefly in the larger eye, the shorter snout,
the weaker nasal spines, the shorter preopercular spines, and the less complete series of scales along
the buse of the dorsal. Type. no. 57822 UL 3. Natonal Museum (field no. 99), a specimen 4 inches
long from Albatross station 4228 1n 41 to 131 fathoms, off Loring, Alaska, July 7. 1903, Cotypes: No.
5229, Bureaun of Fisheries: no. 20010 Museum Stanford University; no. 57825, U, 8. National Museum,
and no. 6117, Field Museum. all from the same place; and no. 33003, Aecademy Natural Scicnces,
Philadelphia, from Behm Canal, near Loring, July §, 1903,

This interesting species is named for My, James 8. Burcham, a young naturalist of great promise,
who lost his lHife at Lake MeDonald, November 12, 1905, while in the employ of the Bureau of Fisheries.

105. Icelinus borealis Gilbert.
This species is common and widely distributed.  We have examined specimens from the following
localities: Albatross stations no. 4205, 4209, 4212, 4213, 4217, and 4218 (all in Admiralty Inlet), 4276

(Alitak Bay). 4295 (Chignik Bay), 2428 (Behm Canaly, 3597 (off eoast of Washingtoni, Seattle, and
Loring. It had been previously recorded by Gilbert (1803) from vartous Albatross stations north and
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F1G. 4%.—Icelinus bhorealis Gilbert.

south of the Aleutian Islands and in Bristol Bay. The known range is, therefore, from Bristol Bay
and the Aleutian Islands to Puget Sound.

Cr specimens are 1.6 to 3.25 inches long.  The length (2.5 fect) given in Fishes of North and
Middle America is evidently an error. - We are unable to distinguish 7. strabo Starks from this species.

106. Astrolytes fenestralis (Jordun & Gilbert).

The collection contains one specimen 3 inches long, seined at Metlakahtla, 6 smaller specimens
seined at Admiralty Ilead. Whidby Island, and 5 speciinens from Sucia Island; also 13 specimens
collected by Mr. Rutter on the heach at Karluk and 13 by Mr. Chamberlain at Loring.  Recorded
from Unalaska and Sanborn Harbor, Shumagin Islands by Bean (188
from the Shumagin Islands by Jordan & Gilbert (1899,

Ilead 2.9 in length: depth .67 eye 4.3 in head: dorsal 1x-17; anal xir: lateral line 36; maxillary
extending to posterior border of pupil.

2y as Artedins notospilotus, and

This species reaches a length of about 5 inches.  Tts known range extends from Puget Sound to
Unalaska.

107. Stelgidinotus latifrons Gilbert & Thompson.

One specimen 1,13 inches long, from station 4213, near Admiralty Head.
ead 3.1 in body: depth £.9: eye 3.5 in head: snout 4 maxillary 2.5; interorbital equal to eye;
dorsal 1x. 172 anal 14; ventral 1. 3; pectoral 15; hranchiostegals 6: pores 33,

Jody rather elongate, not much compressed, gradually tapering from head to the rather slender
caudal peduncle, the least depth of which is about 3 in head.

Head rather small, Tateral profile of snout somewhat blunt and rounded, npper profile somewhat
rounded: interorbital rather broad and somewhat coneave, nasal spines prominent, a round filament
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at the base of each, the sheath of the premaxillary pedicel rising between them as a stout. blunt spine;
oceiput rounded. without spines or curri. a eirrus or two near tip of opercle; preopercular spines 4. the
uppet curved and hooked upward. rather blunt. but strong, and covered with skin, the others minute,
all extending as mucronate points from a hroad base, and all apparently pointing upward: a series
of lurge pores under eye and along lower edge ol preoperele and lower jaw; mouth small, somewhat
oblique, the tip of premaxillary about on a line w.th lower margin of orbit: maxillary reaching to
anterior margin of pupil, lower jaw included: teeth minute on jaws and vomer; gill-membranes forming
a free fold across isthmus; origin of spinous dorsal above gill-cleft, its base 1.33 in head. its upper margin
parallel with baek: base of =oft dorsal 2.9 in body, spinous and soft dorsal connccted hy membrane;
pectoral 2.66 in body, quite large. pointed. reaching a considerable distance bevond origin of anal;
ventral 1.66 in head. nearly reaching vent: length of eaudal about equal to head; anal quite long,
its base about equal to length of head: candal apparently truncate. its origin nearly vertical from that
of soft dorsal: vent considerably auterior to middle of body.

Head naked, the rest of the body covered with small papillie: enlarged seales along lateral line,
especially in front, pores somewhat conspienous for the whole length: plates of lateral line not keeled,
but each bearing several small spiues on posterior margin; a sertes of indistinet transverse wrinkles
behind axil.

Color mottled olivaceous on sides, the mottlings indistinet, so disposed as to form a seties of about
5 saddle-like markings across the back abont equally distributed. the Light areas between them nearly
cirenlar; top of head dusky: fins plain.

Stelgidinotus latifrons Gilbert & Thompson, Proc. U. 8. Nat. Mns., vol. XXVIIL 1905, p. %77, near Bremerton, Wash,

Fic. 50.—Stelgidonotus latifrons Gilbert & Thompson. Ty pe.

108. Artediellus pacificus Gilbert.

Our eolleetions contain speeimens from the following localities: Albatross station 4285 (Chignik
Bay), 4268 (MMognak Bay), 4276, 4277, 4278, and 4279 «all in Alitak Bay1; and 3653 (Bering Sea).  The
species was originally deseribed {rom station 3216. south of Sannak ‘Island, and is recorded by Gilbert
from many stations in Bristol Bay.

A female 2.5 inches long, from station 4279, August 6, eontained 105 nearly ripe eggs. measuring
about 18 to the inch. Of the 15 speciinens from Alitak Bay, 2 are males which exhibit a markedly
fuller development of the dorsal fins than the others. .\ small thread-worm was found in the abdominal
eavity of one specimen.
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109. Rastrinus scutiger (Bean).

Originally deseribed by Bean (1891) as Jeclus scutiger from Albatross station 2853, off Trinity Island.
Recorded by Gilbert (18951, as Jeelus seutiger, from station 2339 south of the Alaskan Peninsula. Not

obtained by us.

F1G. 51.—Rastrinus scatiger (Bean).
110. Icelus bicornis ( Reinhardt).

Two specimens from station 4281, one from 4285, one from 4286 (all in Chignik Bay), and one from

S0,
4278 (Alitak Bay). These range fmm 1.75 to 3.2 inches long.  Also recorded from many stations in
Bristol Bay (Gilbert 1895),
This species ix easily distingnished by the 2 pairs of spines on oceiput, but the specimens we have
vary as to the number of dorsal spines, there heing 8 or 9, and the rays vary from 17 to 20,
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FiG. 52.—Icelus spiniger Gilbert.

111. Icelus spiniger Giilbert.

One specimen 3.25 inehes long, dredged at station 4227 in Behm Canal, near Loring; 3 specimens
2.4 inches long from station 428, in Chignik Bay; 2 specimens 2.6 inches long from station 4273 in
Alitak Bay: 2 specimens 1.75 and 2.4 inches long from station 4283, in Chignik Bay; 1 specimen from
42803 from 42971, 6 from 4292, 2 from 4293, and 6 from 4295, all in Rhelikof Strait; these vary in length
from 2 to 3.25 inches,

Originally described by Gilbert (1895) from stations 3216, 3223 (o 3226, 3257, 3258, 3267, 3278 to
3280, 3292, 3302, 3311, 3331 and 3336, in the vieinity of Unalaska Tsl: md and in Bristo] Bay.

112. Icelus euryops Dcan.
Originally recorded by Bean 11891) from station 2853, off Trinity Islands, where 3 specimens were
secured.  Not taken since that time.
113. Icelus vicinalis Gilbert.

Originally deseribed Dy Gilbert (1895) from stations 3324, 3330 to 3332 in Bristol Bay (1890). Not

taken since,
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114. Icelus canaliculatus Gilbert.

Originally deseribed by Gilbert (1895 from station 3329 north of Unalaska 118901, No other spec-
tmens have heen taken.
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115. Radunlinus asprellus Gilbert.

Twenty-one specimens. varying from 0.75t0 5 inches, are in the collection, representing the following
localities: Station 4221, mouth of Mood Canal: station 4219, Admiralty Inlet: station 4204, off Fort
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F16. 54.—Radulinus asprellus Gilbert.
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Rupert, British Columbia; station 4191, in outer harbor at Nanainmo, British Columbia; Kasaan Bay;
station 4226, Behm Canal, near Loring: station 4234, in Yes Bay; and necar Seattle by J. P. Todd.

Tu the specimen from station 4226 the snout equals eye, and is 3.1 in hiead; maxillary 2.66: mandible
2.1; peritoneumsilvery; length of caudal tin 1.45 1 head.  These measureinents are not given in current
descriptions.

Fra. 55.—Triglops beani Gilbert.

116. Triglops beani Gilbert.

The collection contains specimens from the following localities: Albatross stations 4205, 4211, 4212,
and 4213 (all in Admiralty Inlet), 4248 (Eastern Passages, 4268 and 4269 (\ognak Bayo. 4242 (Karta
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Bayv . 4243 Kusanan Bay . and from Behmn Canal near Loring. The species had heen previously recorded
from Wrangell Straits «Bean ISS40as T. pingelli. Bristol Bay, at numerons Albatross stations (Gilbert
1805 . and Bering Scaat Albatross stations 3598 and 3599 (Gilbert 1895).

The specimens obtained during the recent investigations were from depths varying from 14 to 71
fathoms.  The males have a dark stripe on =ide just above anal fin, ¢xtending posteriorly from about
first third of fin and uniting with the other median stripe at about fiith or sixth ray from last. _Anal
papilla in male well developed: peritonenm white, liver Jarge, several large pyloric ceca, females

not smaller than males.
This sculpin reaches a length of 4 to 8 inches and ix of wide distribution, its known range extend-

ing from Puget Sound to Bering Rea and to Robben Island.

F16. 56.—Triglops scepticus Gilbert.

117. Triglops scepticus ilbert.

A single female example 5.75 inches long dredged at station 4291, in 65 to 48 fathoms, in Shelikof
Strait.  The interorbital space is more narrow than stated in current deseriptions, being contained 3.5
instead of 1.5 times tn the eye.  About 7 of the lower rays of the pectoral are enlarged and exserted.

20

Originally described by Gilbert (1895) from stations 3215, 3222 to 3225, 3309, and 3339, south of
Sannak and north of Unalaska Island.
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F1G. 57.—Sternius xenostethus (Gilbert).

118. Sternias xenostethus (Gilbert .

We have two specimens, 2.5 and 4.25 iuches long. of this rare species, sceured by the _{lbatross at
station 3599, in Bering Sea. Only the type, a specimen 1.5 inches long, has heretofore been known.
This was deseribed by Gilbert 11895 from Albatross station 3220, north of Unalaska Island.
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116. 58.—Prionistius macellus Bean.

119. Prionistius macellus Iean.

Recorded from stations 8214, 2218, and 3223, south of Rannak and north of Unimak Island (Gilbert
1895).
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120. Elanura forficata Gilbert.

Originally described by Gilbert 11895 from stations 3213, 3214, and 3222, south of Rannak and north
of Unimalk Tsland.

F16. 59.—Elanura forfieata Gilbert.
121. Melletes papilio Dean.

Originally described by Bean (1880) from St. Paul Island, Pribilof Group. It has not sinec been
taken.

F1G. 60.—Melletes papilio Bean.

122. Hemilepidotus jordani Bean. Irish Lord.

Very abundant practically everywhere along the Alaskan coast.  The collection contains specimens
from the following localities: Shumagin Islands; stations 4268 and 4270, in Afognak Day: stations 4283
and 4285, in Chignik Bay; station 4291, in Shelikof Strait. We also have 5 specimens 2 to 17 inches
long, collected by the .Hbatross in other years at Sitka, Chignik Bay, and station 3600. The center
of abundance for this species scems to be about Kodiak Island and the Alaska Peninsula.

The species was originally described by Bean (1882) from Unalaska. also recorded by him from
Port Althorp; Port Chatham, Cook Inlet: St. Paul, Kodiak; Humboldt Harbor, Shumagins: Ihiuliuk
and Chernofski, Unalaska. By Gilbert from numerous Albatross stations about Awmak and Unalaska
islands.

The eye varies considerably in size, even in large examples, being usually 4 or even more in head;
maxillary 2.3; mandible 2.2; snout 3.6; interorbital 1.3; peritoneum silvery. .\ specimen 17.5 inches
long and weighing 2 pounds, taken over the rail with hook and lne at Fox Bay. August 13, had in life
the following colors: Side dirty olivaccous. with about 5 broad, irregular. darker blackish bars: belly
white, with numerous small, roundish dark spots. few ar none on middle Jine of belly and breast: top
of head blackish, side of head somewhat blacker, the opercle and lower part of cheek nearly black;
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cdges of premaxillary, maxittary, and cheek, side of lower jaw, and first 2 or 3 branchiostegals and mem-
branes rich ITemon-yellow. remaining branchiostegals and lower side of head elean white; dorsal dark
olive, the anterior portions black: pectoral dirty white at hase, dirty olivaceons elsewhere; anal dark;
caudal grayish olive, the membranes pale greenish or yellowish; tip of fin light greenish-yellow; oye

reddish brown.

F1a. tl.—Hemilepidotus jordani Bean.

A female 13.25 inches Tong (no. 2085), taken in Chignik Bay, Angust 10, was full of small eggs.
We have another specimen, 4.75 inches Jong, from station 3599, in Bering Sea, taken in 1894, In
this specimen the ventral fins are much longer than in typical examples, and have many tubercles on

the under side. Five examples taken at Sand Point, Shumagin Islands, August 12, gave the following

lengths and weights:

Length. | Weight.

\ Inches. | Lbs.

o

b7 1 15
15§ 1 13}
17§ 2 3
15¢ 1 14
143 1 6}

This interesting fish reaches a length of more than 2 feet, and is abundant about the Aleutian

Islands.
Tt is very frequently taken in the salmon traps and is regarded as a nuisance by the fishermen. 1t

is of some value as a food fish. but is rarely caten. Tt is apparently not known in Sontheast Alaska.

T'16. 62.—Tlemilepidotus hemilepidotns Tilesius.

123. Hemilepidotus hemilepidotus Tilesius.  Red Seulpin.
Very common, particular]ly about Kodiak Island and the Alaska Peninsula.  The collection con-
tains 9 specimens, 2 to 14,5 inches long, sceured at Sucia Island: Tlunters Bay; Loring: Killisnoo: Litnik
Bay: Karluk; and in Uyak Bay. Tt has also heen recorded (Bean 1882y as Temilepidotus traclurus
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from Sitka; Port Althorp; Port Etches; Port Chatham: Cook Inlet; Popoif Strait and Coal Harbor, Shum-
agins; Unalaska; Kyska: Nazan Bay, Atka: Bayof Islands, Adak: Amchitka: Chichagof arbor and
Attu. Bean (18845, Fort Tongass and Nakat.  Nelson (1887, Unalaska.

Kuown irom Kamchatka to San Francisco. Not common in Bering Sca, but appears to he
abundant from Ritka to PPuget Sound. 1t reaches a length of 18 inches and should be of some value
a< a food fish.

F16. 63.—Enophrys bison (Girard).
124. Enophrys bison ((uirard ).

This senlpin is quite common south of Killisnoo.  No specimens were secured hy us north of this
point.  The colleetion contains 34 specimens. 1to 9.5 inches long, taken at the following places: Port
Townsend; Marrowstone Point: Admiralty Head; Forr Rupert; Kilisut Harbor; Port Alexander; Port
Ludlow; Sucia Island: Loring; Yes Bay: Cleveland Passage, and Killisnoo.

The species was recorded by Bean (1882) from Sitka, and irom St. Paul, Kodiak Island.

125. Enophrys claviger (Cuvier and Valenciennes). (Pl xvu. fig. 1.

Recorded hy Gilbert (1895) from station 3233, Bristol Bay. No specimens obtained by us.

F1G. 64.—Ceratocottus diceraus (Pallas).

126. Ceratocottus diceraus ' Pallas).

Recorded by Bean from Sitka 11882) and Tolstoi Bay and Fort Tongass (I8841; by Gilbert from
HNerendeen Bay (1893), and by Jordan and Gilbert from St. Paul lsland (1899, as (' lucast).

We have 3 specimens, 5.75 to 6.25 inches long, collected at Tarcinski, Kamehatka, June 21, and 2
specimens each about 3 inclies long and cach taken from the stomach of a halibut, one at Killisnoo,
July 26, thie other somewhere in Southeast Alaska, locality not definitely reeorded.  These specimens
indicate that Ceratocottus lucasi Jordan and Gilbert is the young of C. diceraus.

B.B.F. 1406—20
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127. Cottus asper Richardson. Prickly Bullhead.

Two specimens, 4 and 4.5 inches long, seined in upper stream of Deep Bay at Loring; 1 specimen,
4.3 inches long. at Loring: 3 specimens, 5.5 to 6.5 inehes long, taken on hook and line in Naha River
at Loring; I specimen, 5.5 inches long, seined in Hunter Bay; 2 specimens, cach about 3.25 inches long,
taken on hook and line near the Fortimann hatchery; 2 specimens (no. 3031 and 3032), 6.25 and 7 inches
tong, from Hunter Bay. taken on hook and line.

Thirty-five speeimens, 1.75 to 7.5 inches long, collected in McDonald Lake, September 26, 1905,
These are variously rough and smooth on the sides.  The size does not seem to make any difference
in the roughness, it heing present or absent in all sizes.  The black spot on the posterior part of dorsal
disappears in the larger examples.

Seventeen specimens, 3 to 6 inches long, scined in MeDonald Lake, August 24, 1905; agree with
the preceding in regard to roughness.

Six specimens, 4 to 6.75 inches long, eolleeted in fyke net in MeDonald Lake, July 29, 1905.
These specimens are smooth, except for a small area under pectoral, which is slightly rough.

Twelve specimens, 3.5 to 5 inches long, seined in MeDonald Lake on August 22, 1905, The stomach
contents were ehiefly snails and parasitic worms.  These specimens vary greatly in roughness of body,
some having only a slight rongh place under pectoral, others of the same size and of different sizes having
the entire side of body more or less rough; all have a very distinet blaek bloteh as large or larger than
eye on posterior base of spinous dorsal; the fins are otherwise unmarked.

In addition to the above there were secured from Yes Bay and MeDonald Lake 26 specimens varying
from 2 to 5 inches, and 18 specimens from 2 te 6.5 inches from Loring and vicinity; two of the latter taken
in Steethead Creek, June 19, 1904, were full of nearly ripe cggs.

This species is common in fresh-water streams and lakes about Loring, and at the Fortmann hatchery
might Le scen any day in the elear waters of the stream or lake. It is reputed to be very destructive
to salmon eggs.

Following the suggestion of Mr. I. O. Snyder (in ““Notes on the Fishes of the Streams flowing into
San Francisco Bay, California,” Appendix to the Report of the Commissioner of Fisheries to the Secre-
tary of Commerce and Labor for the vear ending June 30, 1904) that . asper, dorsal rays 19 to 22, anal
16 to 18, may be separated from C. gulosus dorsal ray= 17 or 18, anal 12 to 14, by the greater number of
dorsal and anal rays in the former, and also that (. asper is confined largely to the lower conrses of streams,
white €. grldosus is found farther up where the water is clear and the current rapid, we identify our speci-
mens as (Lasper.  They were all taken in or near tide water, and the following table of fin counts places
them with O asper:

1

Lociity. No. Dorsal. Anal. Patutine teeth. Length.
Inches.
Loring. ... ... ... 1 Vil 6.5
Do.. & X 5.5
Do. . See | 3 Vil 60
Do 4 X I 425
Naha River. Ko s 3.0
D I SO S S | ¢ X, 21 | 35
Locality No Dorsal \nal. | Palatine tecth Anal Vent
ality. No. sal. A 5 - llength. .
| lunter Bay.......... n 3.0 Posterior.
0 3032 3% Do.
Do. .. 3031 31 Do.
Lonng, S 3.0 Do.
Do . Q 2.9 | Nearly median. |

Length of anal base usually abont equal to head, sometimes, as in last example, somewhat longer.

128. Cottus gulosus Givard).

Spectmens of thizspecies were seeured only at Loring and Boea de Qnadra. - They were 16 in nnmber
and meazured 1 to 4 inches in length.  Many of the larger ones taken at Loring, May 29, 1904, were full
of nearly ripe cgus.



THE FISHES OF ALASKA. 307

This species is doubtless common throughout Alaska, but being found further up the streams away
from brackish water and in plaees not usually visited by collectors, it has not been taken abundantly
or recorded from many places.

129. Cottus cognatus Richardson. (ireat Bear Lake Bullhead.

One of the most interesting results of the side trip made to the headwaters of the Yukon was the
securing of a fine series of specimens of ('ottus cognatus.  Until now the type of this species had remained
unique, no additional specimens having eome into any museum or having heen collected by any natur-
alist =o far as we are informed.

At Lake Bennett, July 19-21, 1903, 45 specimens were collected.  They were obtained by the use of
the scine at various places along the shore, chiefly toward the head of the lake above the railroad station
and near the crossing of the Yukon and White Pass Railroad.  These specimens range in length from
1.2 to 3¢ inches.  Although the original description is very brief there is no douht in our mind as to the
identification.  Following is a detailed deseription:

1lead 3.66 to 4.1 in length: depth 5.13 to 6.2; eye 3.8 to 4.66 in head; snout 3.6 to 4; maxillary
2.25 to 2.5; mandible about 2; interorbital width 5.25 to 6; dorsal usually vur-17 (vir-15, vin-16,
1x-15, 1x-17. and 1x-18 indicate the range of variation); longest dorsal spine about 3 in head: longest
darsal ray 1.75 to 2; anal usually 11 or 12, varying from 10 te 13; longest anal ray about 1.75; peetoral
13 or 14, its longest rays (14 or 15) 3.87 to 4.2 in head, lowermost 7 or 8 rays thick, but not branched;
ventral 1, 3, the length 5.5 to 6 in head; eaudal lobes about 5.

Yody rather heavy forward, tapering gradually to the rather slender caudal peduncle; head moderate,
evenly rounded above, interorbital space narrow, slightly concave; mouth moderate, somewhat oblique,
maxillary reaching middle of pupil. lower jaw slightly included; branchiostegal rays 6; gill-membranes
separate, joined to the isthmus; villiform teeth on jaws and a small pateh on the vomer; caudal peduncle
slender, its least width about 2 in its least depth; hicad entirely smootli; preopercle with a single spine
at the angle projeeting hackward and upward, chielly concealed by skin; lower cdge of preopercle with
one rather distinet broad spine projecting downward and forward, in front of which is another poorly
defined spine or blunt point; opercle without spine; no other spines or filaments about head: hady
entirely siooth exeept a pateh of small roughish scales under the pectoral; fins well developed, spinous
and soft dorsal barely connected; caudal truncate or slightly rounded: pectoral broad at hase, the tip
reaching past beginning of anal; ventrals scarcely reaching vent: vent usually somewhat nearer tip of
snout than base of eaudal; there is, however, some slight variation in this character; in one specimen,
apparently a female, it is equally distant from tip of snout and base of eawdal.

A specimen 3% inches long was, in life, dark olive, much mottled; trace of about 6 dark saddles
less distinet than in most speeimens; first dorsal blackish olive with a narrow orange edge, the fin mesially
Jdarker; second dorsal dusky olive and translucent, the olive in irregular blotches; caudal with 4 or 5
vague bars of darker olive; ventrals and anal uncolored; pectoral brown with 4 narrow irregular dark
bars, the coloration more olive and more uniform than usual; a patch of light colored, rather coarse
prickles behind axil; belly silvery: lower jaw greenish, faintly barred with 5 black dots. 4

There are two patterns of coloration, probably representing the two sexes, a darker and a lighter
phase. The darker phase may be deseribed as follows: Sides and top of head, anterior portion of body,
the beginning of soft dorsal, and sides of body along base of soft dorsal and upper part of caudal peduncle,
dark or blackish, more or less vermiculated with lighter: base of eaudal fin with a large Y-shaped black
area; tip of lower jaw dark; under side of head and entire lower parts of body yellowish white, profusely
covered with numerous minute black or brownish punctulations; spinous dorsal black, white at the
tip; soft dorsal vermiculated with dark and light, the distal hali lighter: anal yellowish-white with fine
dark punctulations; caudal dirty white, with fine dark punctulations and evidence of faint Jdarker
cross-bars; pectoral dark on basal two-thirds, lighter at the tip, with rather distinct vertical cross-bars
of dark and licht; ventrals yellowish-white, somewhat punctate with dark.

A specimen of the lighter phase may be deseribed as follows: Head and upper parts of body
brownish white, blotched with darker; occipital region dark; back with about 6 dark or brownish saddles,
distributed as follows: The first, which 1s very small, at beginning of spinous dorsal, the second under
last dorsal spines, the third under third to sixth dorsal rays. the fourth under eighth to tenth dorsal rays,
the tifth under the last dorsal rays but one, and the sixth on base of caudal fin; the third and fith
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plainest and extending below the lateral line; entire under parts yellowish-white with very fine dark
punectulations; fins essentially as in the darker form.

Cottus cognatus Richardson, Fauna Bor.-\mer., 111, 40, 1836, Great Bear Lake. Ginther, Cat., 11,157, 1800, Jordan
& Evermann, Fishes North and Mid. Amer., pt. 11, 1054, 1808,

130. Cottus aleuticus Gilbert.

Ninety-nine gpecimens 3 to 4 inclies long collected by Mr. Rutter in Lake Karluk during the simmer
of 1903,

lead 3,75 to 8.8 in length; eve 5 in head; dorsal 1x, 19: anal 12 or 13; pectoral 15,

The collection contains also 3 specimens 4 (o 4.5 inches long from a small stream at the hiead of the
flume at the Loring cannery. July 26: 4 specimens 2.75 to 3.25 inches long from the stremmn at the Fort-
manu batehery, July 7, taken on hook aud line; and 2 specimens 2.73 10 3.75 inches long from Steelhead
Creek near Loring, May s,

TG, 65, —Cottas alentiens Githert.

The Karlnk specimens show qnite a different color pattern from those taken at Loring, the hody
being much darker and plainer, with very little vermiculation or marbling; the fins sometimes marbied
with dark: the spinous dorsal sometimes plain with very small dark punctulations, or the upper half
of fin black. edged with white, these punciulations sometimes found on soft dorsal and anal. Many of
these specimens have tubereles on ventral and pectoral tins, those on the ventrals sometimes arranged in
patches.

The lateral line iz not always complete, does not drop abraptly at end of soft dorsal, hut ends there
in some specimens, generally those with plain soft dorsal.

This species has been recorded by Dean (1882) as [ ranidia microstoma, from lndian River, Sitka;
St. Paul. Kodiak Tsland; Aleutian Islands; Thiuliuk. Unalaska.  Gilbert (1895) from 1linlink, Unalaska.
Rutter (1899), Karluk River aml Lake and in Alitak Lake. Nelson (1887), month of Tanana River.

131. Cottus chamberlaini Evermann & (oldshorough, new species.

0o

Tead 3 in body; depth 4.3; eye 3.75 in head; snout 3.9; maxillary 2.5; interorhital space 5 in eye;
dorsal 1x-16, longest spine 3.3 in head, the longest ray 2,37 anal 11, longest ray 2 in head: peetoral 14,
the length equal to that of head; ventral 1, 4. the length 1.6 in head; branchiostegals 6.

Body fusiform, tapering rather rapidly from the heavy head to the long slender caudal peduncle,
the body usnally considerably constricted at the vertieal connecting origing of anal and soft dorsal;
head rather large; snout short: month moderate, low, nearly horizontal, the maxillary scarcely reaching
front of pupil; a small pateh of teeth on vomer, palatines naked; eyes large, high up and close together;
iterorhbital space very narrow; anterior nostril in a very distinet tube; posterior nostril in an evident
tube, which is =horter than that of the anterior; head entirely smooth, withont cirri or spines except
those on opercular bones: preopercle with one simple sharp spine at the angle, projecting backward
aud curved upward somewhat; edge of preopercle below this smooth or merely crenulate; operele ending
in u solt. flap, subopercle with a rather distinet hlunt spine projecting downward; hody entirely smootly,
except a =mall patch of asperities uuder the pectoral: lateral line complete or nearly =o.  Fins moderate;
interval between spinous and soit dorsal short, but distinet; erigin of spinous dorsal posterior to base
of pectoral a distance equal to one-third diameter of eye; origin of anal slightly posterior to that of soft
dersal  candal slightly rounded; pectoral lone, reaching origin of anal; ventrals short, not reaching vent.
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Color in aleohol: Upper parts dark, mottled with darker irregular blotches and lighter areas; about 4
distinet dark vertical blotches, one under =pinous dorsal, 2 under soft dorsal and 1 on caudal peduncle;
under parts yellowish-white, profusely covered with minute brown punctulations; spinous dorsal dusky,
each ray with 1 or 2 black spots, the eighth spine alimost entirely black, edge of fin creamy white; soft
dorsal dusky. with numerous irregular black blotches. the edge somewhat creamy; anal pale, punctate”
with dark; candal yellowish-white, crossed by 4 or 5 irregular, dark, vertical bars; pectoral similar to
soft dorsal; ventrals white. The numerous specimens examined show but little variation, as may be
seen from an examination of the following table:

F16. 65.—Cottus chamberlzini Evermann & (ioldsborough, new speeies.  Type.

VARIATION 1N THE TyPE AND COTYPES OF COTTUS (HAMBERLAINI

‘ ‘ { | Dorsal fin.
| —— .
. Length | | .. Inter- Long-
%‘f:‘jl in | Head. | Depth., Eye. |Snout. '“j:‘“,l orbital est N
i inches. ‘ 77 ineye. | Formula. | spine m\j in mula.
10 head.
| head.
119 2.6 3.2 4.3 3.75 | 5.0 X, 16 11
120 2. 3.0 5.1 & 4.8 VI, 16 12
121 2y 3.1 4.6 3.1 4.5 IX, 17 12
122 8.5 3.1 4.5 3.5 5.0 VI, 16 12
123 2 3.2 4.5 3.2 4.5 V1II, 16 11
124 | 2 | 3.2 4.75 3.25 4.5 Vi, 16 12
125 | | 3.1 ' 45 3.2 £5 | v 16 1
126 3.0 4.8 3.5 4.4 VI, 16 11
127 | 3.5 5.0 3.5 5.0 VIII, 16 11
128 | ’ 3.2 5.0 3.0 5.0 Vi, 16 11
|

|
|
|
\

a No. 119, type; nos. 120-128, cotypes.

This species seems to be related to Cottus beldingi and to Cottus spilotus.  From the former it may be
distinguished by the muech larger eye. the narrower interorbital. the blunter head, the fewer anal rays,
and the coloration; from Cottus spilofus it would seem to differ in the shorter anal, the more complete
Iateral line, in coloration and in other respects,

The collection contains 217 specimens, which we refer to this species.  They vary in length irom less
than 1 inch to 2.9 inches. The collector's label, which should have accompanied these specimens,
has been lost, but it is certain that they came from fresh water at Loring. Alaska, and that they were
collected by Mr. . M. Chamberlain in 1903,

Type no. 57823, U. S. National Museum. a specimen (no. 119) 2.9 inches long, probably from Loring,
Alaska; eotypes, several specimens no. 61052, U. 8. National Museum: no. 5230, Burcau of Fisheries; no-
20011, Stanford Univ. Mus.

We take pleasure in naming thisspecies for our friend and associate, Mr. Fred. M. Chamberlain,
naturalist of the steamer Albaiross, who collected the type.



310 BULLETIN OF THE BUREAU OF FISHERIES.
132. Myoxoecephalus polyacanthoeephalus (Pallas).  Great Sculpin.

The collection contains 25 specimens, from 1.75 to 13 inches long; eollected in 1903, at the following
places: Marrowstone Point; Cleveland Passage; stations 4270 and 4272, Litnik Bay; Karluk; Admiralty
flead: Metlakatla; Funter Bay; Point Ellis; Port Alexander; Snug Iarbor, and Yakutat. The
species was seen also at Dundas, Pablof, Sitkoh, and Uyak bays.

These specimens show that there is considerable variation in therelative distances between the
supraceular spines themselves and the oceipital spines. The distance scems to be relatively greater
in the young examples than in the older ones,

In the larger specimens the general color is much darker than in the smaller ones, the light eolars,
especially posteriorly . fading into darker; belly and ventral fins distinctly mottled and spotted. 1n all
the smaller examples the belly is pale and there are 3 very distinet dark bars across the body: the first
nnder the sixth to eighth dorsal spines, extending slightly forward and downward across hase of pectoral;
the second nnder soft dorsal, heginning under the third ray, and extending under nearly full length of
fin and downward nearly to anal, this bar more or less broken at its center and sometimes divided, form-
ing 2 bars. which nay be ealled second and third, 1 over anterior, the other over posterior part of soft
dorsal: the last har (fourth when the second is divided, otherwise third) covering posterior part of
caudal peduncle.

Fi1G. 67.—Myoxocephalus polyacanthocephalus (Pallas).

Mr. Rutter seeured at Karluk,-June 5-10, 1903, 18 very small specimens one-half to 1 inch long
and 3 specimens 3.75 to 6 inches long.  The 6-ineh specimen had in its stomach 4 Bl nnicottus acuticps,
each 1.75 inches long and 1 Pholis ornatus 4 inches long.  They were very little digested. the Pholis-
ornatus searcely at all.

Another specimen (no. 21781, 20.5 inches lang, colfected by the .ilbatross at Kodiak Island in Uganuk
Bay, I897, differs from enrrent description in that the pectoral does not reach the anal by a distance
equal to length of second dorsal spine. and the preopercular spine is not langer hut slightly shorter than
diameter of eye.

The collection eontains 24 additional specimens collected by the lbatross at dates other than 1903.
These vary from 2.75 to 18.5 inches in length, and were taken at Sucia Island; Promise I:land; Mary
Island; Nichols Bay; Tlunters Bay: Niblacks Anchorage; Sitka; Litnik Bay: Uganuk Bay: Kyska Island,
and Atka [sland. TFour small specimens were collected by Mr. M. €. Marsh at St. Paanl Island in 1906.

This species was originally described from the Aleutian Islands by Pallas (1811). Bean (1880) records
it from Unalaska. and (1852) from Wrangell; Sitka; Port Mulgrave, Yakutat Bay; Refuge Cove. Cook
Inlet; Sc. Paul, Kodiak Island; TTumboldt Iarbor, Pirate Cove and Popof Island. Shumaging; Tlinliuk
and Chernofski, Unalaska; Nazan Bay, Atka; Amchitka; Port Moller and Cape Lisburne; also (1884)
from Mary Island; Makushin Bay; Unalaska Harbor; near mouth of Unalaska River; Shaw Bay, Unimak
Island: and Ilerendeen Bay. Gilbert (1895) records it from a number of stations in Bristol Bay. Turner
(1886) records it from the Aleutian Islands: Scofield (1899) from Chignik Bay; Rutter (1898) from
Karluk, and Nelson (1886) from Unalaska.
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133. Myoxocephalus jaok (Cuvier & Valencicnnes).

Two specimens, 11 and 9.5 inches, respectively, callected at Tareinski Flarhor, Kamechatka, June 21,
1901. The following deseription is taken from the Iarger example:

Head 2.5 in length; depth 6.25 eye 6.5 in head; snout 3.75: maxillary 2.1; mandible 2.1; inter-
orbital equal to eye; dorsal vin, 15; anal 14; pectoral 18; eaudal with Y forked rays; ventral 1,3; lateral
hne about 46.

Body clongate, somewhat depressed anteriorly, tercte posteriorly: caudal peduncle stout and short,
flattish above and below; head long, its profile nearly straight, a depression between eyes and the sharp
high nasal spines, a very prominent rounded projection between the latter, into which the premaxillary
projects, the outline from this projection to snout straight and steep; snout somewhat acute; mouth large,
gape extending to below middle of pupil; maxillary extending a distance equal to pupil beyond posterior
margin or orbit, its breadth 1.3 in eye, its edge slipping somewhat under the preorbital and its hody asa
whole fitting into a depression in the cheek so that its surface is on a level with the cheek, thus matching
the rest of the cheek in surface and color; maxillary inconspieuous; upper lip a broad, high okl Iying
well back over the anterior edge of maxillary; teeth small, sharp. in broad villiform bands in juws, the
inner rows somewhat larger, sharper, these depressible and pointing hackward; band of teeth in upper
jaw interrupted by a narrow mesial fold: teeth on vomer in a rather large V-shaped patch. the teeth
larger than those of jaws: palatines toothless; tongue large, blunth round.

Anterior nostril in front of eye and considerably below nasal spine, posterior nostril a prominent tube
above and behind anterior nostril and midway between nasal spine and eye; interorbital space rather
broad, eoncave, continuous with the somewhat broader
and flatter oecipital space; nasal spines high and sharp,
supranecipital ridges high, terminating posteriorly in a
rather blunt conical postocular spine, this with a smaller
tubercle in front, several short ridge-like tubercles be-
hind them; parietal ridges prominent converging pos-
teriorly. terminating in rather sharp backwardly pro-
jecting spines, on the outer side of this ridge a concave
depression hounded by a broken elevated ridge; subor-
bital stay prominent, slender, long, striate. extending
from bheneath eye nearly to root off upper preopercular
spine; preopercular gpines 3, the upper much the
longer, about equal to eye, pointing backward and  Fie.68.—Myoxocephalus jaok (Cuvier & Valenciennes).
slightly upward. covered with skin nearly to the tip;
second spine conical, acute, not half as long as upper, pointing backward and somewhat outward;
lower spine stout, short, pointing downward and forward; opercular spine short, stout. and sharp,
terminating a long high ridge, which extends anteriorly almost to hase of operele, preopercular flap
extending some distance beyond the spine; scapular spine short, sharp, and stout, terminating a high
ridge, at the base of which is a small tubercle; gills with a long slit behind the last.

Origin of spinous dorsal on a vertical with tip of seapular spine, the base 2.3 in head, the third spine
longest. 3.6 in head the membrane reaching nearly to the tips of the spines hehind, somewhat =calloped
between them, the margin of the fin straight, descending regularly from the third to eighth, which is
very short and without free margin; space between spinous and soft dorsals 2 in eye. hase of soft dorsal
1.5 in head, its rays about equal, exeept a few of the last, the longest rays 3.1 in head, none of the rays
projecting beyond membrane; contour of fin somewhat rounded in front, upper margin straight; anal
similar to soft dorsal, its origin under base of third dorsal ray, its base 2.1 in head. its median rays about
3.75 in head; caudal truncate, tips of the rays slightly projecting; pectoral broad, rounded, the rays
stout and simple, the lower somewhat stouter and much shorter. acute, somewhat free at tips, the broad
proeurrent hase well covered by the gill-membranes, length of fin 1.75 in head, its tip =earcely reach-
ing vent; ventrals 3.1 in head, narrow, inner rays longest, tips reaching half way to vent.

Body naked, a row of steilate disks above and quite near to lateral line, an irregular patch of similar
but smaller disks in axillary region, extending hackward in a single row, but becoming mere sharp
priekles posteriorly; top and sides of head covered as far back as base of dorsal with small warty promi-
nences, those in oceipital region depressed and erater-like at the top, those in the latero-occipital pits
rounded; nao eirri.
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General color in aleohol: Above hrownish olivaceous, irregularly blotched and speckled with black,
expecially above the pectoral. belly white; head conspicuonsty speckled with black dots, expecially
on cheeks and interorbital: oceiput dark, upper lip blackish, edge of lower lip black: pectoral irregu-
larty mottled with black, the black spots tending to arrange themselves in crossbands; dorsals faintly
mottled with dusky; candal with 2 irregular faint elondy bars: ventral with 3 hlack blotches, the ante-
rior somewhat more distinet. these blotches tending to form 3 faint bars; ventrals pale; peritoneum
silvery. }

Another specimen, 15 inches long. from Albatross station 3250, Bering Sea, June 13, 1890, had the
under part of the pectoral rayvs covered with sharp tubercles.

No. 2408, a specimen 9 inches long, collected in Unalaska, July 2, 1900, while agreeing in general
appearance with typical juok, differs in having the supracccipital tuberele elongated into a rather long,
sharp ridge more or less rough on the edges and inclined to he broken up into a series of tubercles.  This
tubercle is apparently quite variable, as in another specimen the left tubercle is preceded by a sinatler
one.

Previously recorded by Bean (18821, as Cottus humilis, from Chamisso Island, Eschscholtz Bay.  Gil-
bert (18851, 8t. Michael and Toint Belcher. Aretic Ocean. Townsend (18875 Nushagak River; stations
3200.3228 to 8230, 3233, 3244 to 3245, 3248 and 3250. all in DBristol Bay: Cape Prince of Wales.  Nelson
(1887), as Cottus taniopterns, St. Michael.  Nelson (1887), as Cottus huanilis, St. Michael.  Turner (1886),
as (. hwmilis, St. Michael.  Scotield 115993, Port Clarence and Grantley Harbor.

This species reaches a length of 18 inches and oceurs in shallow water everywhere about Dering
Sea, extending into the Aretie and south to the Amur River and Unalaska.

F16. 69.—Myoxocephalus verrucosus (Bean).

134. Myoxocephalus verrucosus (Bean).

One example, 15 inches long, seined at Litnik Bay August 2. and another of same size collected by
Luttrell at Ritka.  This species was previously recorded from nalaska and Bristol Bay (Gilbert 1893,
and Kings lsland. Port Clarence, and Grantley Harbor (Scofield 1896).  One speeimen from Litnik
Bay has the following characters:

Head 2353 in length: depth 4.16: eye 6.4 in head; snout 3.5; maxillary 2.20; mandible .2.16;
interorbital 1.1 in eye: dorsal x-16: anal 13: pectoral 18: branchiostegals 6.

Body stout, tapering to stout cawlal peduncle: hoth dorsal and ventral contours nearly straight:
head large, flattened above, but not so manifestly depressed and widened as in many eottoids; mouth
horizontal, rather large. the maxillary extending to posterior margin of pupil: mouth cavity large,
somewhat dusky: armature of head poorly developed, the spines (nasals, postoculars, oceipital and
preoperceular) short and blunt; short nasal tubes developed: top of head very warty; no filaments any-
where: supraorbital and occipital filaments not present; dorsals not closely connected.

General color darker than in deseription: the large white spots on helly are also found on peetoral
and ventralx; the anal has white bars instead of spot=: on the under side of some of the pectoral rays
is a series of stiff tubercles, these also found on upper side of ventrals,
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135. Myoxocephalus axillaris | Gill).

Nelson (1887, St. Michael, as Cottus arillaris.  Scofield (1894, Port Clarence; Chignik and Heren-
deen bays. Not seen by us.

FiG. 70.—Myoxocephalus axillaris ( Gill).
136. Myoxocephalus stelleri Tilesius.

We have 3 specimens, 10.5 and 5.25 inches long, from Tarcinski Harbor, Kamchatka, June 20, 1900,
and one 10 inches long from Unalaska, July 2, 1900. Recorded from Point Barrow by Murdoch (1885)
as Coftus decastrensis.

F1G. 71.-—Myoxocephalus stelleri Tilesius.
137. Myoxocephalus niger (Bean).

We have in our collections 4 specimens 2 to 6 inches long taken by Mr. M. C. Marsh at St. Paul
Island, Pribilof Group, July, 1906. Originally described by Bean (1882) from St. Paul 1sland, Bering

F1g. 72.—Myoxocephalus niger (Bean).

Sea, and recorded by him from Sanborn, Shumagins; also recorded from St. Michael (Nelson 1887 as
Cottus niger); and from the Pribilof Eslands (Jordan & Galbert 1899).
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138. Megalocottus platycephalus (Pallas).

No. 2401, a female specimen 13 inches long, with minute eggs. collected at Tareinski Harbor,
Kamchatka, June 21, 1900. This specimen appears to be M, platyeephalus, though differing in some
respects from current descriptions,

[Tead 3 in length: depth 5: eyve 6.2 in head: snout 4; maxillary 2; mandible 1.6: interorbital 3.3;
dorsal 1x-14; anal 12; pectoral 16; caudal 11, 8 of them forked: veutral 3: lateral line 36.

Body depressed anterior]ly, subtercte posteriorly, dorsal outline nearly straight and horizontal from
tip of snout to tip of spinous dorsal when depressed, thence gradually sloping to base of caudal; ventral
outline sloping rapidly upward irom tip of lower jaw to gill-slits, from thence nearly straight; lower
jaw long and projecting. cleft of mouth nearly vertical: contour viewed from above, coffin-shaped. or
long kite-shaped, widening rapidlv from the tip of the fruncate lower jaw to the preopercular spines
where it is broadest, from thenee tapering gradually to the stoutish eaudal peduncle.

Head short, broad, and flat; a large flat, sunken hexagonal area extending from the nasal spines
to the occiput, bounded on the sxides by the high diverging supraocular and converging parictal ridges;
the postocular tubercle high, large and blunt, pointing inward: oceipital tubercle prominent. pear-
shaped, pointing hackward, ending in a stout sharp spine: preopercular spines covered with skin,
upper tonger than eye, curved upward and inward, second about half as long as first, third spine promi-
nent but blunt, fourth strong, pointing downward and forward; suborbital stay narrow, striate and
curved, upper opercular spine short, sharp, stout, almost concealed, pointing backward and downward
at the end of a high ridge, the round flap reaching considerably beyond the spine; 2 prominent tubercles

Fic. 73.—Megalocottus platycephalus  Pallas).

at top of gill-=lit, these sometimes spinons, and one or more stout suprascapular spines; a strong humeral
spine: teeth in strong villiform bands in jaw, a large patel on vomer, none on palatines: tongue large,
ronnded and prominent: a well-developed symphesial knob; maxillary extending to posterior margin
ol pupil; a decp cleft behind last gill, slit minute.  Spinous dorsal beginning a distance about equal
to snout hehind tip of gill-flap, its base 1.5 in head, its fourth spine longest, 2.5 in head, its margin
rounded, distance hetween it and soft dorsal equal to eye, latter high, largest ray 1.5 in head, its hase
1.1 iu head, its margin rounded. somewhat acute behind, the last rays somewhat produced; caudal
truneate, 1.5 in head; origin of anal below fourth dorsal ray, base 1.3 in head. rays stout, margin some-
what emarginate (sealloped). longest rays about 2.1 in head; pectoral very broad, the lowest rays short
and stont, membrane between them deeply ineised, general outline rounded, upper ray short, base
procurrent along the edge of gill opening, length slightly longer than head, tip bardly reaching origin
of anal: ventrals acute, outer ray stout, inner produced, length 1.2 in head, tips not reaching vent by
a distance greater than snout: skin naked; top of head warty, sides naked, no flaps anywhere: a row
of prominent prickly tubercles hetween laieral line and dorsal; a few irregular small tubercles in a
row bencath lateral line posteriorly.

Color in alcohol: Above uniform brown. sides below olivaceous, belly white: lower lip and chin
uniform black: membranes of upper lip dusky, lower side of lower lip white, the exposed portion all
black: isthmus and edge of gill-cavity dusky; vertical fins irregularly mottled and blotched white
and brown: inside of pectoral marked with broad brown and narrower white crossbars, outside similarly
marked bot not=o distinetly: ventral with 2 or 3 irregular brown crossbars with narrow white interspaces;
peritonemm white.
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These characters are probably sexual or are explained by the large size of this specimen.
The colleetion contains also no. 2394 and 137. 8.5 and 7.5 inches long, collected at Petropanlski,
1900; no. 2404, a specimen 9.5 inches long, no locality, probably off Kamchatka.

F16. 74.—Megalocottus laticeps (Gilbert).
139. Megalocottus laticeps (Gilbert).

Described originally (Gilbert 18951 from Nushagak River and Herendeen Bay. Recorded ia;
Cottus taniopterus) by Bean (1882} from Point Belcher, Arctic Ocean: Hagmeister Island, Bering Seas
and St. Michael. Turner (1886), Norton Sound, and Scofield (1899), Port Clarence. No specimens
obtained by us.

Fi16. 75.—Zesticelus profundorum (Gilbert).

140. Zesticelus profundorum (Gilbert).

Originally described by Gilbert 118930 as _{canthocottus profundorum from station 3329, north of

Unalaska.
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141. Theeopterus aleutieus Smith.

Described trom Albatross station 3785, in Bering Sea, 150 miles north of Rat Islands, at a depth of
270 fathams=. Only the type known.

F16. 76.—Thecopterus aleuticus Smith. Type.
142. Dasycottus setiger Dean.

One specinien 3.25 inches long, collected by the AAlbatross at station 3602, Bering Sea; 36 specimens
from 1.2 to 8 inches in length from stations 4223 in 48 fathoms; 4237 in 194 fathoms; 4248 in 71 fathoms;
4250 in 66 fathoms; 4254 in 43 fathoms; 4275 in 35 fathoms; 4250 in 32 fathoms; 4281 in 42 fathoms: 4236
i 57 fathoms; 4287 in 66 fathoms; 4288 in 67 fathoms; 4290 in 99 fathoms; 4295 in 92 fathoms; 1296
in 35 fathoms. DBesides the above, specimens were seen at stations 4191, 4220, and 4298,

F1G. 77.—Dasycottus setiger Bean.

In the young (1 inch) the eye is round, not elongate; spines on head not so prominent, color darker.

Originally described by Bean (1891) from Albatross station 2855, off Ritkalidak Island. Recorded
from stations 3216, 3257, 3310, 3311, and 3324, north and south of the Alaskan Peninsula and north of
[nalaska Island (Gilbert 1895), and off Karluk (Jordan & Gilbert 1899).

143. Malacocottus zonurus Bean.

The collection contains the following specimens of this speeies: 4 from station 4233, 1 from station
4232, 3 from station 4230, T from station 4193, and 1 from station 4292.  Others were seen at St. Mary's
Mission. mouth of Oat Bay, at Boca de Quadra, and at Kasaan Bay. These specimens range in length
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from 2.75 to 7.5 inches, and agree well with current descriptions. The key in Fishes of North and
Middle America, however, is defective, in that it would require this genus to have the gillinembranes
free from the isthmus, which. of course, is not the case.

Originally deseribed by Bean (1861 from Albatross station 2853, off Trinity [slands.  Recarded
by Gilbert (1895} from stations 3227, 3330, and 3331, north of Unalaska, and from sthations 3337 and 3339,

south of Unima Pass.
144. Porocottus sellaris ((ilbert).

Described by Gilbert (1845) as Acanthocottus sellars, from stations 3229 to 3234, 3244, 3247, and
3300, all in Bristol Bay.

145. Poroeottus quadrifilis Gill.
Recorded from St. Michael and Kegiktowik (Nelson 1887).
146. Porocottus bradfordi Rutter.

The collection contains 27 speeimens collected at Karluk Beach, June §-10, 1903, and no. 2223, also
from Karluk. 1903.
Originally deseribed by Rutter (18949) from Karluk.

147. Oneocottus quadrieornis | Linnweus).

tecorded from Point Barrow and Meade River (Murdoeh 1885), and St. Michael (Nelson 1887), as
Coltus quadricornis.

F16. 78, —~Oncocot tus quadricornis (Linnzus).

148. Oncocottus hexacornis (Richardson). (Pl xvir. fig. 2.

Reeorded from Ilerschel Island and Grantley Harbor (Scofield 1896).

We have 3 specimens which we provisionally identify with this speeies: no. 90, 91, and 92, § to 9
inches long, evllected by Dr. Gilbert from a salmon trap at Graveyard Point. Kvichak River. near
Koggiung, July 16, 1903,

Head 3.16 in length: depth 5.75; cve 6.8 in head: snout -4.75; maxillary 2: mandible 1.9; inter-
orbital 6; dorsal viri-14: anal 14; ventral 1. 3: pectoral 17: branchiostegals 6.

We have also a specimen 2 feet long, no. 2179, collected by the s(lbatross in Uganik Bay, Kodiak
Island. As it differs somewhat from the above and fvom current deseriptions of the species. we give a
full deseription of it:

Head 2.75 inTength: depth 5.25: eye (orbit) 8.55 in head (orbital rim 6.21: snout 3.3: maxillary 1.66:
mandible 2; interorbital broader than length ol orbit but not equal to orbital cavity, 2 in snout: dorsal
ix-14; anal 13; peetoral 19 ventral 1, 3; caudal 9 forked rays: hranchiostegals 6.

Body elongate; ventral ontline straight; dorsal outline from tip of snout to end of spinous Jdorsal
gently arched and slightly bulging, from there to base of caudal straight, the head. however. slightly
depressed; posterior part of body somewhat compressed: eaudal peduncle rather long hut stout, its
length 1.1 in snout, its depth about half it= length.

Head large and broad. the snout rather blunt, its anterior profile a straight slope fromn the prominent
tubercle of the premaxillary pedicel: mouth wide and vapacious, the gape extending to helow pupil, the
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maxillary to posterior margin of orbit vather narrow, its width at end about 1.5 in orbit; mouth oblique,
the upper edge of premaxillary below level of lower margin of orbit; teeth in jaws in broad villiform
hands, the band of lower jaw a trifle broader behind, that in upper jaw widening in front, terminating on
cach side of the symphysis as a rounded lobe, a narrow mesial toothless ridge in each jaws teeth of hoth
jaws immovable, pointing inward; vomer witha broad V-shaped band of teeth, the arms of the V rounded:
no teeth on palatines; Tower jaw included, its hand of teeth shutting inside those of the upper jaw;
premaxillary geparated from maxillary by a deep furrow; upper lip a narrow continuous ridge, foHowed
by a high ridge of skin, which usually lies back toward the maxitlary; lower lip a high thin fold at the
sides, growing thicker in front and interrupted mesially by a broad frenum; a rather pronminent, ronnded
knob at symphysis of lower jaw.

Gill-membrane forming a rather thick but shallow fold across the isthmus; gills 4, the slit behind
the fourth represented Ly a very small pore on the left side, on the right no opening evident: gillrakers
represented by broad, low, rounded tubercles, which are very hispid and rough (o the touch, like
shagreen; hiead with a few spines and various ridges; nasal spines short, stout, sharp, pointing backward,
the distance between them about two-thirds orbit: supraocular ridge beginning as a large raised area in
front of eye, contined backward as a blunt high ridge, widening posteriorly and terminating in a rather
high rough postocular tuberele which ends abruptly: at the base of this, two diverging short
ridges between which rise the prominent supraoceipital ridges, these converging backward to the base
of the oceiput, where cach ends in a raised elongate very rough tubercle much like those hehind the eye;
a broad, diverging, smooth, blade-shaped ridge extending from the supraoceipital tubereles nearly to
upper angle of gill-slit, and from the posterior end of this ridge. rising at a suckden angle, a posteriorly
projecting ridge which endsin the stout, short, scapuldr spine: a long low ridge helow the eye, and another
hack and behind eye, pointing downward: suborbital stay prominent, running backward nearly to the
hase of the upper preopereular spine; a high broken ethmoidal ridge running across upper part of check,
extending from behind vye toward top of gill-slit, and a prominent ridge from a break in its center
towaridl the base of the upper preopercular spine.

Preopercular spines i, the upper stout, about as long as orbit, straight, pointing outward and hack-
ward, covered nearly to the tip with skin, which is warty or rough papillose at its base: second spine
not quite half so long, puinting downward and outward; third spine a prominent tuberele; fourth;
stout, sharp, pointing downward and forward, rather remote from the others; opercular spine short and
sharp, nearly covered with skin, terminating a long, prominent, striate, rather curved ridge, which is
parallel with the upper edge of the opercular tlap; opercular flap long, rather thin, extending upward
and hackward and beyvond the spine for a distance nearly equal to diameter of orbit.

Spinous dorsal high, its general contour reunded, its membrane roundly sealloped between the
spines, spines long, slender and sharp, the longest (fburth) 3.75 in head, the two spines in front closely
approximated, the others rather remote (distance about one-half orbit), the posterior spines shortest,
origin of dorsal above suprascapular spine; base 2.25 in head. nearly equal to snout and orbit; interval
between spinous and soft dorsal conspicuous, about two-thirds orbit: base of soft dorsal 1.9 in head, its
rays long, stout, eonspicuously ringed, none of them branched, a few of the anterior shorter, the contour
of the fin gently rounded in front and hehind, the median portion straight, the margin gently scalloped,
the rays not produced. longest rays nearly equal to snout; anal similar in outline to soft dorsal, its
membrane, however, eonsiderably thicker. the rays firmer and stouter, ending in rather stout tips:
origin of anal below fourth anal ray, anal base equal to a distance from tip of snout to posterior margin
of orbit: pectoral very broad, the base procurrent, close to and parallel with the edge of the gill-opening,
nearly all the rays, especially the lower, very thick and stout, almost elub-shaped and projecting slightly
as blunt points beyond the membrane, the lowest very short, gradually lengthening to the first from the
uppermost, the uppermost a trifle shorter than second: the three upper rays somewhat slender, displaying
the articulations, the others not: longest ray (second) equal to distance from tip of snout to a little
beyond posterior margin of orbit, the tip of the fin reaching to end of base of first dorsal but not quite
reaching vent; ventral rays and membrane exceedingly thick, the inner ray somewhat the longer, the
fin somewhat acute, the greatest length equal to length of snout, the tips reaching about hali-way to
vent from their base; eaudal truncate, fan-shaped, the tips of the forked rays extending bevond tips
of membrane as closely approximated points, two near together; peritoneum dusky.

No scales, nearly all of upper part of head as well as tip of maxillary eovered with minute wartlike
clevations, the ower part of the cheek and a pateh above suborbital stay and backward and downward
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from the eye smooth; a patch of minute tubercles along each side of suborbital stay; warts on opercle
above opercular ridge wminute and collected into patehes; below this ridge they are round and flat,
collected somewhat into chainlike bands, small patches of minute tubercles extending backward and
away from each segment of the lateral line. giving it a somewhat feathery appearance; a line of these
small projections terminates the lateral line at the base of the caudal fin; lateral line chainlike, of about
47 jointlike segments.

Color in alcohol dark brown above, mueh mottled with irregular, small, thickly set white blotches,
this color extending up somewhat on the base of the fin membranes: lower half of side paler, eonsisting of
a white ground clouded over with minute brown punctulations; ventral surface, including chin and
breast, white; upper lip, maxillary, and membranes of upper jaw slaty blue; dorsal fins irregularly
blotched with patches of white and dark brown, the margin of each fin, particularly the soft dorsal,
inelined to bhe wholly white: caudal membranes light at base, the rays dark, this dark color broadening
outwardly, making a dark brown band parallel with the edge of the fin, its distal border slightly wavy,
its proximal border deeply inecised by sharp patehes of white projecting out between the rays, the outer
margin of the fin wholly white; anal white with 3 dark vertical bars about half as wide as eye, these
about equal distanees apart, the projecting tips of the rays always white: ventrals pale, mostly cloudy,
crossed with indistinet bars of lighter; peetorals dark brown, a few round small spots of white arranged
roughly in the form of bars; a narrow margin of the fin wholly white, the upper edge of the fin showing
brown regularly crossed by small white dots.

Speeimen deseribed a female containing a few small eggs.

This fish has a close general resemblance to Myorocephalus polyacanthocephalus.  The presenee of a
fourth preopereular spine, however, removes it from that genus.  The character of the gill slit resembles
that ef Myoxocephalus, hut the fourth preopercular spine and other minor eharacters place it better with
Oncocottus.  Our specimen possesses many characters common to both gencra. however, and it may be
found that characters which have been considered generie in small individuals disappear in Larger
ones.  The gill slit, for instance, is present on one side and absent on the other in this specimen.

F16. 79.—Gymnocanthus pistilliger (P’allas)

149. Gymnocanthus pistilliger ( Pallas).

We have in the collection a specimen 5 inches long, eollected at Tareinski Harbor, Kamchatka, June
21,1900. This species has also been recorded by Bean (18582) from Kyska Iarhor and Point Belcher.
Gilbert (1895), Bristol Bay at stations 3230 to 3233, 3237 to 3246, 3289, 3291, 3296, and 3300. Scofield
(1899, Port Clarence.

150. Gymnocanthus galeatus Bean.

Head 3 in length; depth 6; cye 3.6 in head: dorsal x1-16; anal 18; peetoral 19; maxillary 2.4;
interorbital 3.1.

The collection contains 25 specimens 1.5 to 11.5 inches long from the following places: Atka Island,
1894; stations 3598, in Bering Sea, and 3653, off Shaua, Itnrup Island: Akutan Bay: station 4233,
Stephens Passage, and with hook and line in Shakan Bay. The specinen (no. 2913) from station 4253

is a female with very small eggs.
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Orviginally deseribed by Bean (1882) from liuliuk, Unalaska, and also recorded by him from off
Cape Sabine, Arctic Ocean, and from Steamer Bay, Chacan, and Sitka.  Chernofski Harbor, Unalaska
Island (Gilbert 1895).  Port Clarence (Townsend 1887). Point Barrow (Scofield 1899). $t. Paul Island
(Palmer).

FiG. 8S0.—Gymnocanthus galeatus Bean.
151. Leptocottus armatus Givard.

The collection contains 52 specimens 1.75 to 12 inches long from the following places: Karluk:
Gabriola Island: Union Day; Marrowstone Point; Kilisut Ilarbor; Mink Arm: Yes Bay: Dundas Bay;
Snug Narbor: Yakutat: Hunter Bay: Loring: and Promize Island.  Specimens were alzo seen at Dundas
Lay: Nanaimo; Fort Rupert: Metlakahtla; Boca de Quadra: Karta Bay: Sucia Island; Seattle: and
Alert Bay. .\ specimen (ne. 2792) 8.75 inches long, gives the following data: Head 2.8 in hody: depth
1.75; eye 6 in head; Interorbital 5.5; maxillary 2.1; dorsal viz=17: anal 19 pectoral 18,

The young are exceedingly mottled, and usually with 2 very small white spots on shoulder which
disappear with age.

F16. 81.—Leptocottus armatus Girard.

A specimen 1.5 inches long collected at Promise Island, October 3, 1894, is the smallest specimen
we have. Tt ditfers samewhat from mature specimens in color. having 3 dark saddle-like crossbars,
the first under anterior part of spinous dorsal: second under anterior part and third under posterior
part of soit dorsal.  Mature specimens can usually be readily recognized hy the palmate appeaiance of
the preopercular spines: in successively smaller specimens these gradually hecome more pinnate.
The species is recorded by Dean (1882) from Sitka: Port Mulgrave, Yakutat Day: and St. Paul, Kodiak
Isfand.  Rutter (15899), Karluk.

152. Oligocottus maculosus Girard.
The collection containg 13 specimens from Otter Bay, Pendar Island, 1895 13 speeimens from

Kilisut Marbor, 108 from Marrowstone Point, 88 from Gabriola Island. 54 from Fort Rupert, 15 from
Shakan Bay, and 16 from Point Ellis: no. 2225, a specimen 3 inches long. and 203 specimens collected
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by Mr. Rutter at Karluk in 1903; 19 specimens collected in 1903 in Naha Bay by Mr. Chamberlain, who
also collected 2 specimens in Yes Bay in 1905.

This species has been recorded (Bean 1882) from Sitka: Alexandrovsk, Cook Inlet; Wrangell: Mary
Island and Tongass (Bean 1884), and Karluk 1 Rutter 1899).

153. Sigmistes caulias Rutter.

Originally deseribed by Rutter (1899) from Karluk.

F1G. 83. —Sigmistes caulias Rutter. Type.
154. Blennicottus acuticeps ((Gilbert).

Head 3.75 in length; depth 5: eyve 3.9 in head; snout 4: maxillary 2.5: mandible 2; dorsal vii-15;
anal 11; pectoral 13; ventral 1, 3: branchiostegals 6.

Body rather elongate, the dorsal contour arched under the spinous dorsal. tapering behind o a
slender caudal peduncle, the least depth of which equals vye: head rather small, its upper protile
arched; mouth small, horizontal. maxillary reaching to anterior margin of orbit: teeth in viliform
bands on jaws, vomer, and palatines: interorbital rather narrow. concave; snout rathier sharp and pointed;
nasal spines present, rather strong: one pair of supraorbital and two pairs of oceipital cirri. these 1ather
long; preopercle with only one (the upper) spine present. this covered with skine when exposed it is
seen to he rather sharp and stout, curved upward: gill-membranes forming a broad fold across isthmus;
no evident slit behind last gill-arch; a rather strong suprascapular spine; spinous dorsal rather higli,
of uniform Leight, the slender spines (3 in head) united to their tips by the thin transparent membrane,
the base of spinous dorsal a trifle longer than head: soft dorsal somewhat lower. its rays longer than
spines, 2.1 in head, hut slanting backward when fin is extended; base of soft dorsal 2.75 in head; the
anal about the same length: pectoral Jong, graduated. the lowest rays short and stout, free at the ends
and hooked, the fin extending beyond origin of anal, nearly as long as head: ventral 1.5 in head, rather
long and narrow. extending beyond vent and nearly to base of anal: candal somewhat narrow, rounded,
its length 1.2 in head.

B. B. F.1906—21
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Color in alcohol slaty bluce above, gradually fading to dusky white below; a dusky pateh at front
edge of dorsal: anal and lower rays of eaudal speckled: pectorals dusky: ventrals and soft dorsal plain.
The colleetion contains 227 specimens varying from 1.5 to 2.5 inches.  Two of these were collected
by the Albatross in 1894, one in Promise Bay and the other at Atka Island.  One isa female containing
mature cggs the gize of mustard seed. The other specimens were colleeted Ty Mr. Rutter on the heach
at Karluk, June $-10, 1903,

The following counts of 159 specimens collected ut Karluk show the variations in the anal rays:
Neven have 13 anal rays, 106 have 12 anal rays, 43 have 11 anal rays, and 1 has 10 anal rays.

These also show great variation in color and in markings, the ground color varying from plain
olivaceous to rosy. and some heing almost plain, others mueh speckled and mottled.  Tn all these
specimens the 2 black blotehes on spinous dorsal are present, hut they vary in size and distinctness.
1o many the tips of the spines project slightly as minute tilaments, and the fin is not evenly rounded,
heing higher in front. In endirypem the fin is not so high, but is rounded, being higher in the center.
Thiz species can not he separated from B. embrywm on the number of the anal rays. as both frequently
have 11, endbrym usnally having 10 or 11 and aculiceps varying from 10 to 13.

Deseribed by Gilbert (1893) as Oligocottus acnticeps, from Unalaska. Recorded by Rutter (1899),
as Orycottns acutiveps, from Karluk.

155. Blennicottus globiceps (Girard).

Recorded Ly Bean (Isnt) as Oligocotins globiecps. from the following places: Sitka; Shahafka Cove,
Kodiak Island; Adak and Amchitka.

156. Blennicottus embryum (Jordan & Starks).

Three specimens (nos. 02224 and 02227), each about 1.75 inches long, collected by Mr. Rutter at Karluk
early in July; and 64 specimens 1 to 2.75 inchés long, collected hy him at Karluk, June 8-10, 1903,
@ 5 =

Mead 3.33 in length; depth 4.8; eye 3.2 in head; snout 3; maxillary 2.5; mandible 3; interorbital 1.25;
dorsal 1x, 15; anal 10; branchiostegals 6; pectoral 14; ventral 1, 4; pores about 34 (?).

F16. 84, Blenmeottus embryum (fordan & Starks). Type.

sody somewhat elongate, tapering to a rather slender caudal peduncle, the depth of which is some-
what more than dimmeter of orbit; head rather smuall, compressed, the profile rounded; mouth horizontal,
uite small; tip of maxillary reaching slightly heyond anterior margin of orbit; teeth minute, on jaws,
vomer, and palatines; nasal spines rather stout; interorbital space rather narrow, concave: apparently no
slit behind last gill-opening; preopercular spine single, eovered with skin; when dissected ont, it is
seen to be simple, short. stout. sharp. and slightly curved upward.  Spinous dorsal rather low. rounded,
its longest spine ubout 3 in head, its base about equal to head; longest dorsal ray about 1.6 in head;
baze of soft dorsal about 2.66 in hody; pectoral rather broud, acute, about 1.5 times head and extending
beyoud origin of anal; ventrals long and slender. 1.3 in head, reaching heyond vent nearly to anal;
anal papilla prominent in the male,

Color in aleahol: Six saddle-shaped blackish blotehes along dorsal, reaching about to lateral line,
pale roundish spot= between these; lower part of body and all fins but ventrals finely mottled.
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157. Blennicottus clarki Evermann & Goldsborough. new species.

Ilead 2.75 in length; depth 5.5; eye 3.3 in head; snout 4.3; dorsal vi-12; anal 12; pectoral 21; ven-
tral 1, 3; branchiostegals 6.

Body elongate. slightly compressed, tapering gradually from occiput to narrow caudal peduncle,
the least depth of caudal peduncle 1.5 in eye and 2 in its length: vent median. much nearer base of
anal than lase of ventral.

Head rather large, somewhat depressed; snout bluntly rounded irom above, its anterior profile gently
rounded; mouth harizontal, tip of premaxillary below lower margin of orbit. maxillary reaching vertical
at middle of pupil; teeth minute on jaws, those on vomer and palatines barely discernible; nasal
spine short, sharp. and weak; interorbital very narrow, not evidently concave. about 4 in eye; oceiput
with 2 faint ridges, area hetween them somewhat concave; opercle thickened above, ending behind

FI1G. 85.—Blennicottus clarki Evermann & Goldsborough, new species. Type.

in a round lobe; 2 preopercular spines, the upper simple, stout, curving upward and inward, covered
with membrane, the lower, on lower limb of preopercle, short, directed downward and forward; no
evident nasal cirri, and none evident on lateral line; a strong cirrus on tip of maxillary, a small one
near base of upper preopercular spine, and a small one on opercular flap, one on shoulder alove hase
of pectoral, rest of body smooth without further cirri or other prickles.

Origin of dorsal over upper base of pectoral, spines rather high, second. third. and fourth highest,
about 1.4 in head, free at tip, the tips slightly club-shaped; interval lLetween spines very short; soft
dorsal nearly as high as spinous dorsal, the middle rays highest, about 2 in head; caudal rounded, long
and narrow, 1.3 in head; anal similar to soft dorsal; ventrals long and narrow, reaching nearly to vent,
2 in head; pectoral broad and faleate, upper rays longest, reaching beyond origin of anal, its base
strongly procurrent, parallel with gill-clei¢ and close behind it, length from lower edge of axil to tip
ahout 1.1 in head.

Color in aleohol brownish-olivaceous on upper part of side, mottled with small white spots; occipi-
tal and interorbital region darkest, region above lateral line light olivaceous: an indistinet darker har
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under spmous and o similar one under middle of soft dorsal. a dark bloteh at hase of caudal; dorsal,
candal, and pectoral indistinetly blotehed and mottled with brown, these tending to form bands: a
dark arca at Dase of pectoral; anal and ventral plain,

This species is most closely related to Blennicotlus acuticeps, from which it ditfers markedly in
having a blunter =nont, narrower interorbital, arger head and eyve: fewer dorsal spines and rays; no
nasal vl and none on Tateral line,

Type no, 57824 UL ¥, National Musewn, a specimen 2 inches long, colleeted by the Albatross at
station 3598, Bering Sea, June 8, 1894, We have L other specimen, 1.2 inches long, from same place.

Named for our friend and associate, Mr. T Walton Clark, of the Bureau of Visheries, in recogni-
tion of his valuable assistance in the preparation of this report.

F16. v6.—Histiocot tus hilobus (Cuvier & Valenciennes).
158. Histiocottus bilobus ((‘uvier & Valenciennes),

We have & specimens 9 to 10 inches long from Rarluk; 1 specimen 6 inchies long from station
4250 and another 6 inches long, Tongass Narrows, October 28, 1905, It is recorded hy Bean from
St Paul. Kodiak. ax Blepsias bilobus.

FiG. N7, -Blepsias cirrhosus (Pallas).

159. Blepsias cirrhosus  PPallas).

Ninety-five specimens of this species were taken at varions points from Puget Sound 10 Kadiak
Islandd.  They range in length from 1.25 1o 7.5 inches and were taken at the following places: Mar-
rowstone Point; Kilisut Tarbor: Fox Bay; Alert Bay: Cleveland Passage; Metlakatla: Killisnoo, and
on the beaeh at Karluk. A female 6 inches long, seined at Marrowstone Point June 29, was ripe with
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eggs of good size (larger than shad eggs) and of bright rosin color.  Fifty-six of the specimens were taken
at Karluk by Mr. Rutter. These were 1.25 1o 1.8 inches long, and the dorsal counts in many of them
were Iy, 11-24; the young have a distinet color pattern. showing the pale blotches on fins very distinctly.
These blotehes are not so distinet on larger examples, indicating that the young are much more hril-
Jiantly eolored.

Yecorded by Bean (1882) dfrom Sitka; Port Mulgrave, Yakutat Bay; lliulink and Chernofski,
Unalaska,; Bay of Islands, Adak: Kyska, and St. Paul Island.  Gilbert (1895), Unalaska.

160. Nautiscus pribilovius Jordan & Gilbert.

Lecorded by Bean (1852) from Unalaska, Adak, Kyska, and St. Paul, Kadiak Island, as Nautichthys
oculofasciatis; under the same name by Gilbert (1895) irom Bristol Bay and south of the Alaskan Pen-
in=ula at stattons 3213, 3217, 3220, 5222 3231, to 3234, 3236, 3246, 3274, 3281, 3290 to 3294, 3296, 3300,
andd 3302, The species was deseribed by Jordan & Gilbert in 1899, the type coming from St. George
Island and a cotype from Unalaska.

161. Nautichthys oculofasciatus ((irard).

One specimen 4 inches long from station 4209, Admiralty Inlet; 1 specimen 4.3 inches long from
station 4219, mouth of Oak Bay.

162. Ulca marmorata (13ean).

A specimen (no. 2917) 12.5 inchies long from station 4255, ¢hilkoot Tnlet, is described as follows:

1Tead 2.6 in length; depth 5; eye 5.5 in head; snout 4: maxillary 1.5: mandible 1.28; interorbital
2.5; length of middle pectoral rays 1.5; second dorsal spine, including filument, 2.5: longest dorsal ray
2.6; caudal 2; Jongest anal rays 2.7; ventrals 3.1.

Head very broaud, depressed, the body tapering gradually to the slender caudal peduncle; mouth
large, oblique, the maxillary extending beyond pupil: the mandible strongly projecting; teeth very
strang on jaws, vomer, palatines, premaxillaries, and tongue, many of them enlarged and canine-like;
head very rough, with numerous large hluntish spines, those on supraocular and oceiput largest and
strongest; one Jarge blunt spine at upper angle of opercle followed by a long curved ridge; preopercle
with 4 blunt diverging spines, the second one from top longest; opercle with a ztrong ridge; interorbital
very hroad and concave; body everywhere, especially above, covered with low Dlunt tubereles: under
parts with sott tubercles; lower jaw with numerous cirri, some of them hranched, nearly equaling eye in
length; munerous smaller eirri on upper part of head and anterior part of body.  Fins well developed,
dorsal =pines long, ending in filaments; soft dorsal higher than spinous portion; anal rays somewhat
enlarged; peetoral very large, nearly reaching beginning of anal.

Besides this large specimen the collection contains 4 smaller ones, as follows: One 1.8 inches long,
dredged at station 4270, Litnik Bay; one 2.25 inches long, dredged at station 4281, Chignik Bay; one 2.6
inchies long, dredged at station 4279, Alitak Bay; one 3 inches Jong dredged at station 4293,

Originally described by Bean (1891, as Hemitripterus marmoraties, from Mbatross station 2855, off
sitkalidak lsland.  Recorded by Gilbert (18950 under the same name from stations 3224, 3257, 3258, and
3311 in Dering Sea, north of Unalaska Island.

163. Hemitripterus cavifrons Lockington.

We have in the collection a single specimen 8.5 inches long, collected by the _Ulbatross at Petro-
paulzki. June 20, 1903, Recorded by Bean (1882) from Kodiak as Hendtripterus americanus.

164. Synchirus gilli Bean.

One specimen 13 inches long picked off an anemone at Quarantine Doele. Port Townsend, June
27, 1903.

Dorsal 1x-20; anal 20, No spiny tubereles on lateral line; no scries of spiny scales along dorsal
base.
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165. Psychrolutes paradoxus Giinther.

Eighty-seven specimens, from 0.75 to 2.4 inches long, were seenrved by the .Afbatross in Otter Bay,
May 31, 1805, and at stations 4223, 4228, 4257, 4270, 4271, 4273, 4271, 4275, 4283, 1285, 4290, 4291, These
stations range from Puget Sound to Kodiak Island.

Recorded by Bean (1882) from Kodiak Island.  Gilbert (1895), as Psychrolutes zebra, from stations 3213,
3215, 1o 3217, 3219, 3222, ta 3223, 3257 to 3259, 3263, 3265, 3272, 3310. 3311, 3313, 3322, 3334, in shallow
water south of the Alaskan Preninsula, thence west to and through Unimak Pass, along the northern
shore of Unalaska Tsland and in Dristol Bay.  Under the same name by Bean (1891) from station 2848,
between Unga and Nagai i=lands. Jordan & Gilbert (1889, stations 3640 off St. Paul Island and 3674
off Kodiak Island at Karluk.

F1G. 88.—Psychrolutes paradoxus Gunther.
166. Gilbertidia sigolutes (Jordan & Starks).

Head 2.7 in length; depth 3; eve 4.7 in head, equaling snout: interorbital 2; width of mouth 2;
dorsal vi. 21: anal 15: pectoral 150 ventral 3.

Jody short and tadpole-like, tapering rapidly from the very large head to the narrow caudal
peduncle; head very large, globular: snout short and evenly rounded: interorbital very broad, gently
convex: mouth large, broad, jaws subequal; maxillary slender. weak. reaching front of eye; teeth
in juws weak, apparently in a single row; vomer and palatines toothless.  Dorsal fin much larger than
anal, partly concealed by loose skin; spinous dorsal entirely obliterated except the tips of the last 3

Fra. s, -Gilhertidia sigolutes (Jordan & Starks).

spines, which project above the skin as mere tubercles; origin of anal nealy under fourth dorsal ray;
tips of last dorsal and anal rays overlapping base of caudal fin; caudal fin evenly rounded; pectoral
well developed, its upper rays longest, reaching origin of anal fin, the lower rays somewhat enlarged,
their tps frees ventrals small, short, barely reaching vent: nostrils with conspicuous nasal flaps;
Tower jaw, side of head, and side of body above puectoral fin with conspicuous mucous pores,
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Color in aleohol. brownish white: the back in front of dorsal crossed by a broad bluish band: region
under peetorals and ventrals bluish; head everywhere above finely punctate with brownish: under
part of head whitizh: fins all plain bluish white.

Oune specimen, 2.5 inches long, was dredged at station 4256, in 73 fathoms, in Chilkoot Intet, July 16,
1903, and a specimen 1{; inches long, at statton 4257, off Funter Bay. Two specimens, each about
1.5 inches long, were seined at Loring, April 25, 1903, by Mr. Chamberlain.

Family 34. RHAMPHOCOTF1ID.E,

167. Rhamphocottus richardsoni ¢iiinther.

The collection contains the following speciniens:

Two collected by the Albatross in Straits of Fuca (1891); 2 seined at mouth of Hood Canal; 5 irom
stations 4197, 4204, 4205, 4209, 4212, These differ from current descriptions in that the tubereles are
simple and prickly, but not hifid or trifid.  Dorsal spines not always vir, sometimes vir, amd in one
case v n; first peetoral rays and the dorsal rays prickly for their whole length; black spot not always
present on all the dorsal rays.  There are numerous tubercles on upper halt of membrane of eye.

This species was recorded from St. Paul, Kodiak Istand, by Bean (1882).

Fi6. 90.—Rhamphocottus richardsoni Giinther.

Family 335. AGONID.E. The Seca-Poachers.

168. Hypsagonus quadricornis (Cuvier & Valenciennes),

Speeimens from 1.5 to 2 inches long were taken in 1903 at the following Albatross stations: 4204,
4205-7, 4212, 4268, 4284, one specimen being taken at each station. The species was also seen at
Fort Rupert and Admiralty Inlet.

Recorded by Gilbert (1895) from north and sonth of the Aleutian Islands and in Bristol Bay at
stations 3213, 3214, 3217, 3220, 3223, 3224, 3262, and 3322,
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169. Occa dodecaedron (Tilesius).

Recorded by Nelson (18870 from Unalaklik and by Gilbert (1895, as Brachuopsts dodecaedrus, from
Bristol Day at stations 3239, 3240, 3242, and 3248,

FiG. 91.—Occa dodecaedron (Tilesius).

170. Pallasina barbata (Steindachner).

Twelve specimens, 2.25 to 4 inches long, seined in Funter Bay: one, 4.75 inches long. seined in
Kitisut 1Tarbor; two, 3.5 and H inches long, seined in Cleveland Passage: all collected by the Albatross
in 1903.

These specimens might just as well be called P.air, except for the 3 or more rows of plates (some-
times 2) on medianline in front of ventrals. P, eie is said to bave but 2 and the neighboring plates small.
These specimens have 2 or 3, and the other plates small or large.  The harbel is short. in barbata it
should be long.

Recorded as Siphagonus barbata (Bean 1882) irom Port Mulgrave, Yakutat Bay; Unalaska; Port
Clarence.  Albatross stations 3239, 3240, 3242 to 3245, and 3258, all in Bristol Bay (Gilbert 1893).
Ilinlink. Unalaska (Turner 1886).  Port Clarenee (Scofield 1897).

Fia. 92.—Pallasina barbata (Steindachner).
171. Pallasina aix Sturks.
Recorded from Chignik Bay (Seofield 1899).
172. Podothecus acipenserinus (Tilesius).

Thirteen specimens, 2 to 5.5 inches. no label, but probably from Alaska: ten, 3 to 8.5 inches long,
coltected by the .1lbatross at =tations 3598, 3600, and at Port Ludlow: twenty-five, 4.5 (o 8 inches long,
collected by the Albatross in 1903 at stations 4270 to 4272, 4276, and 4296: also at Marrowstone Point,
and seined at Quarantine Station: one specimen taken at Yes Bay by the -Ubatross in 1905.

Fi6. 93.—Podothecus acipenserinus (Tilesius).

In most of the specimens the plates on caudal peduncle have spines, which is contrary to current
deseriptions.  The color alsa is different in our specimens; in most of them the black streaks between
plates are absent: the 3 black lars on cawdal pedunele and the one under anterior part of soit dorsal
ares not noted 1o current deseriptions.
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Originally described by Tilesius from Unalaska.  Recorded by Bean (1882) from St. Paul, Kodiak
Island: Unalaska: Cape Lishurne: Aretie Ocean.  From many stations (44) around the Aeutian 1slands
and in Bristol Bay by Gilbert (1895).  From St. Panl Island by Townsend (1887).

F16. 94.—Averruncus emmelane Jordan & Starks.
173. Averruncus emmelane Jordan & Starks.

One specimen, 6.25 inches long, dredged at station 4222, mouth of Hood Canal. Only 2 other
specimens known.  They were taken in a seine near Port Orchard, Puget Sound, by E. €. Starks.

F1G. 95.—Sarritor frenatus Gilbert.

174. Sarritor frenatus Gilbert.

Six specimens, 2.5 to 10.5 inches long, collected by the _Hbatross at stations 3598, 3599, 4290, and
4292, Originally described by Gilbert 1 1895) as Odontopycis frenatus from Albatross stations 3219, 3225 to
3297, 3255 to 3258, 3263, 3269, 3279, 3252, 3309, 3311. 3313. and 3330, located on both sides of the Alaskan
Peninsula and both north and south of the Aleutian Chain.

175. Sarritor leptorhynchus ( Gilbert ).

Reven specimens, 3.25 (o 4.5 inches long, were dredged at stations 4263, 4279, 4253, 4255, and 4286,
Originally deseribed by Gilbert (1895) from north and south of the. Alaskan Peninsula at stations 3215,

3219, 3222, 3229, 3254, 3265, and 3267.

Flu;. &%, Bathyagonus nigripinnis Gilbert
176. Bathyagonus nigripinnis Gilbort.

The collection contains 36 spm imens, 2.25 to 8 inches long, (hedﬂe(l by the .Ilbatross in 1903 at
stations 4191, 4198, 4231, 4235, 4236, 4235, 4240, 4241, 4250 1o 4252, 4258, and 4266. The species was
originally deseribed by Gilbert wls‘.br from north and south of Unalaska at stations 3210, 3316, 3324,
3325, 3329 to 3332, and 3337.
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177. Xenochirus pentacanthus (iilhert.

This species is very generally distributed from Puget Sound to Bering Sea. 1t was never taken
abundantly, but was found at a great many different places, 71 gpecimens, from 1.6 to 4.65 inches long,
being 1aken at stations 3517 (Bering Seay, 3597, 4193, 4221, 4223, 4226, 4227, 4238, 4244, 4271, 4274 (0
4276, 4278 to $281, 4283, 1285 to 1280, 4290 to 4293, and 4295,

1t is very doubtful whether the prickly breast (alascanus) and narrow interarbital ( pentacanthus)
which separate pentacanthus and alascanus are good characters,  In this large series some have the

prickly breast but narrow interorbital,  With o larger series these 2 species would very probably run
fogether.

178. Xenochirus alascanus Gilbert,

This species was not taken by us. It was originally described by Gilbert (1885) from vieinity of
Unimak Pass at stations 3216, 3219, 3223, 3225 to 3226, 3257, 3258, 3263, 3309 to 3311, 3313, 3322, 3334,

3336, and 3339, Recorded from Karluk (Jordan & Gilbert 1899 ).
179. Xenochirus latifrons Gilbert.
We have 142 specimens, 3.5 to 6 inches long, collected by 1. P, Todd near Seatile, 1903,
180. Odontopyxis trispinosus Lockington.

One specimen, 2,65 inches long, dredged at station 4221: one specimen, 2.4 inches long, dredged at
station 4193: the species also seen at station 4226, near Loring, and station 4243, Kasaan Bay.  Recorded
from Sitka by Bean (1882} as Podotheeus trispinosus.

181. Aspidophoroides guntheri Dean.

Originally described by Bean (1886) *from Alaska,” in Bering Sea, perhaps.  Not found by recent
callectors.

Fi16. 97.—Aspidophoroides gantheri Bean.
182. Aspidophoroides bartoni Gilbert.

Eleven specimens, 2 to 5.25 inches long, were dredged at stations 3599 (Bering Soa).'-IQTS, 4276,
4279, 4283, 4285, 4286, 4280, 429), and 4292, This species was originally described by Gilbert (1895) from
north and south of the Aleutian Tslands and in Bristol Bay from 41 different dredging stations, ranging
between 2213 and 3311,

183. Aspidophoroides inermis Giinther.

) =

One specimen, 2.75 inches long, dredged at station 4272: one specimen, 4 inches, mouth THood
Canal. collected hy the _Hbatross. 1903, The type of this species cmne from Unalaska.  The species
wasalso taken at Albatross stations 3213, 3219, 3220, 3265, and 3322, these in Bristol Bay and north and
south of the Aleutian group.

Family 30. CYCLOPTERID.E. The Lump Suckers.
184. Eumicrotremus orbis (Giinther).
One specimen 1.1 inches long. mouth of Tlood Canal, July 1: one specimen 1 inch long dredged at

station 4205 one specimen 1.5 inches fong dredged at station 4291: one specimen 3.85 inches long, taken
from stomach of cod caught in Bering Rea in spring of 1902 in 500 feet of water,  The species has also
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been recorded from Iluliuk, Unalaska, and from St. Paul Istand ( Bean 1882) as Ewmderotremus spinosus.
South of Sannak Islands and in Bristol Bay from stations 3213, 3258, and 3274 (Gilbert 1865).  Off St.
Panl Island (Jordan & Gilbert 1899).

185. Lethrotremus muticus (iilhert.

This specics, not taken by recent collectors, was deseribed by Gilbert (1895) from stations 3223 and
3258, near Unimak Pass.

I'1G. 98.-Lethrotremus muticus Gilbert.
186. Cyclopteroides gyrinops Giarman.
Recorded from St. Paul Tsland (Garman 1892) and Duteh Marbor (Jordan & Gilbert 1899).
187. Cyclopterichthys ventricosus ( ’allas).

No. 02234 and 02298, 8.5 and 7.75 inches long, respectively, collected by Rutter at Karluk in 1903,
These 2 specimens show the two different schemes of coloration noted in descriptions.  Recorded from
St. Paul Tsland (Kincaid 1899).

Family 37. LIPARIDID.E. The Sea Snail,
188. Neoliparis rutteri Gilbert & Snyder.

Ilead 4 in length; depth 4.33: eye 4.6 in head; snout 3: interorbital equal to snout: dorsal v, 28;
anal 26; pectoral 33; caudal 14; hranchiostegals 6.

Body tadpole-shaped, anterior portion to origin of anal rounded. the remainder greatly compressed ;
dorsal ontline gently arched: ventral outline of 2 gentle arches meeting each other at a hroad angle at
the origin of anal; head small, depressed: snout broadly rounded viewed from above, truncate from
the side: mouth narrow, herizontal, with little lateral cleft and mandible barely ineluded: lips rather
thin: teeth small, white, tricuspid, in several rows in each jaw; nostrils inconspicuous, anterior with a
small tube: several mucous pores on head along ramus of lower jaw and behind eye: gill-slit narrow,
slightly wider than eye, entirely above upper base of pectoral: operele ending in a soft sharp flap.

Dorsal fin low, its origin over middle of pectoral, its length about 3.5 timeshewd, the fin quite low, the
posterior rays longer, margin minutely crenulate, longest ray about 2.5 in head; anal similar to dorsal,
its origin under about the third or fourth dorsal ray, last ray of anal slightly posterior to last dorsal ray and
both fins slightly united to candal at the tips of their last rays; candal truncate, long and slender, its
length about 1.2 in liead; pectorals broad, of 2 lobes, the upper broad and rounidled, lower narrow. its
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margin ill defined, and not very distinet from upper lobe; rays somewhat produced, longest ray consid-
crably shorter than upper lobe, fength of upper lobe 1.3 in head, tip reaching vent; ventral digk nearly
circular, its length 1.6 in head, 13 horny lobes, rather deciduous.

Color jet black above, lighter on belly, a white crescent-shaped line across base of caudal, extending
on tip of last dorsal and anal ray; caudal indistinetly barred with black and white hars; dorsal and anal
fins dark, edges with a narrow black bhorder.

We have 13 gpeciniens, varying from 0.75 to 2.75 inches long, collected by Mr. Rutter at Karluk,
June 8-10, 1903, The species 1s recorded by Rutter (1899) from Karluk and Uyak Bay.

F1a. 99.—Neoliparis ruttert Gifbert & Snyder.
189. Neoliparis callyodon - Pallas).

One hundred and twenty-six specimens, 0.75 to 3 inches long, seeurad in 1903 from the following
places: Shakan Bay: Dimmond Point: Peint Ellis: Funter Bay: stations 1205-7: Naba Bay. Loring;
Neah Bay, and at Karluk.

Recorded (Biean 1882, ax Liparis calliodon) from Port Etches: Belkoiski: Sauborn Harbor. Shu-
nmagins: Nateckin Bay, Unalaska: Adak: Amehitka: St Michael.  Unalaska (Gilbert 1895).  Karluk
and Uyak Bay (Rutter 1899). St Michael (Turner 1886, as Liparis calliodon).  Jordan & Gilbert (1899)
found it at Captains Harbor, Unalaska; St. Paul Island: St. George Island. and Sitka.

Fis. 100.—Neolipuns caliyodon (Pallas).

190. Liparis cyclopus tiunther, (1’ xvin. lig. 1

Recorded from Unalaska (Bean 18582) as Liparis cyclopns: Atka Island (Turner 18860 as Liparis
eyclopns: Bristol Bay. at station 3230 (Gilbert 18954,
191. Liparis fucensis Gilhert.

Twelve specimens, 1oF to 3.25 inches long, dredged at stations 4208, 4220, 4270 to 4272, 4289, and
4302, and mouth Hood Canal: od 22 csmally from station 1256,



PLATE XVIII.

1906.

Bull. U.S B ¥

*@131400S SNNITIHOSHIH SIHVAT







PrLaTe XIX.

906.

Bull U S.B F

“143871D YWOILSOTIAD SIHvdI







PLaTE XX,

JUe

Buil. U.S. B8 F

‘IdAL “LY3FTID P NVAHOT SNHUNT3SIAD SNUNNDOUd ¢

. bl

24 OV et . e daar -
A Ao s a1 b bt

ewiia oL






THE FISHES OF ALASKA. 333

192. Liparis agassizii I'utnam.

Yecorded from Unalaska and St. Paul Island « DBean 1882) as Liparis gibbus.  DBristol Bay at stations
3241, 3247, and 3305 (Gilbert 1895, Point Barrow (Murdocls 1885).

£1G, 101.—Liparis agassizii Putnam.
193. Liparis herschelinus Scotield. (Pl xvin, fig. 2.)
Recorded from Iterseliel Tslamd, Arctic Ocean (Scofield 1894 ..

194. Liparis cyclostigma Giltbert. PL xix.)

Originally deseribed by Gilbert (18950 from Bristol Bay at station 3

, near Unalaska.
195. Liparis pulchellus Ayves.

Recorded from St. Paul, Kodiak tsland, and from Thuliuk, Unalaska (Bean 18832): Tongass (Bean
1884): station 3269 in Bristol Bay (Gilbert 1895,

196. Crystallichthys murabilis Jordan & Gilbert. (Pl xx. fig. 1.)
Recorded from station 3638, off 8t. Paul Island (Jordan & Gilbert 1899).
197. Careproctus simus ¢ilbert.
Originally described by Gilhert 11295 from north of Unalaska at station 3331,
198. Careproctus colletti Gilbert.

One specimen, 3.5 inches long, from station 4295, Shelikof Straits.

This specimen differs somewhat from current descriptions; the head is 4. not 6: distance from tip
of snout to origin of anal is 2.5, not 3.66.  Color almost white, not dusky, though our specimen may have
taded. Mouth and gill cavity not dusky: peritoneum white, not dusky.

This species was originally deseribed by Gillbert (1895) from station 3338, south of Alaskan Peninsula,

199. Careproctus phasma Gilbert.
Originally described hy Gilbert (1895) from Dristol Bay at stations 3254 and 3256,
200. Careproctus spectrum Dean.
Originally described hy Bean (1891) from Albatross station 2848, hetween Unga and Nagail islands.
201. Careproctus ostentum trilbert.
Originally deseribed by Gilbert (18951 from north of Unalaska Island at stations 3321 and 3331
202. Careproctus ectenes Gilbert.
Originally described by Gilbert (18950 from north of Unalaska at station 3531,
203. Prognurus cypselurus Jordan & Gilhert. (PL xx. fig. 2.)

Originally described by Jordan & Gilbert (1599) from Albatross station 3644, off Dogoslof Island.
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204. Gyrinichthys minytremus Giilbert.
Originally deseribed hy Gilbert (18951 from north of Unalaska Island at station 3331,
205. Paraliparis holomelas ilbert.
Originally described by Gilbert ¢(1895) from north of Unalaska at stations 3308 and 3332, We have
25 specimens taken at stations 104 42020 42514253, 4255, 4258, 1292 and 4293,
206. Paraliparis cephalus (ilhert.

Recorded by Gilbert (1895) from north of Unalaska at stations 3225 and 3330,

207. Paraliparis ulochir Gilbert,

Originally described by Gilbert (1895) from north of Unaluska at station 3332,

208. Rhinoliparis barbulifer Gilbert.

Originally described by Gilbert (1895) from north of Unalaska at stations 3227, 3325, 3326, 3329 to
.

Fi6. 102. - Bathymaster signatus Cope.

Family 38. BATHYMASTERIDAE.
209. Bathymaster signatus Cope.

Seventeen speciniens 1.5 to 11.75 inches long, collected at stations 3856, 3599 (Bering Sea). 4285
4289, and at Karluk: Loring; Yes Bay: Redfish Bay; Killisnoo; Sitka; and Pablof Harbor.

1t has heen recorded (Bean 1882 and 1884) from Sitka; St. Paul, Kodiak 1sland; Coal Harbor and
off Popotl Island, Shumagins; Iluliuk, Unalaska: Mary lsland; Fort Wrangell: Port liester and
Nakat.  Gilbert (1895) records it as very abundant in the shallow water dredgings along the sonthern
shore of the Alaskan Peninsula, northward through Unimak Pass and north of Unalaska at stations
3211 to 3215, 3217, 3220, 3222, 3223 and 3319, and Jordan & Gilbert (1899) recard it from Sitka.

Fi16, 103. Ronquilus jordini Gilbert.

210. Ronquilus jordani tiilbert.
The collection contain= 37 specimens 2

2.5 to 6.75 inches long taken in Admiralty Inlet, at lood Canal,
and at stattons {193, 1197, 4204, 4209, 4212, 4213, 4220, 4228, 4272 4278 and 4289,
originally deseribed by Gilhert (1889) s Bathymaster jordant from Fort Wrangell,

The species was
He also records it
under the same name from station 3262 in Dristol Bay.
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Family 39. TRICHODONTIDAL.
211. Trichodon trichodon (Tilesius).

We have 1 specimen 2.5 inches long eollected by the _lbatross in Akutan Day, Reptember 17, 1894,

The species has been recorded (Bean 1882) as Trichodon stellert from Coal Harbor and TTumboldt
Harbor, Shumagins; Unalaska, and Cape Etolin, Nunivak Island.  Bristol Bay at station 3260 and from
Herendeen BDay (Gilbert 1895). My, 11, €L Fassett examined a specimen at Klawak in 1905 which was
taken near that place.

Tlhough rare, this curious fish appears to be widely distributed in Alaska.
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FiG. 104.—Trichodon trichodon (Tilesius).

212. Arctoscopus japonicus (Steindachner).

We have 1 specimen 1 inch long eollected by the cAlbatross in Akutan Bay, July 24, 1894,

16. 105.—Aretoscopus japonieus (Steindachner).

Family jo. BATRACHOIDIDAE. The Toadfishes.
213. Porichthys notatus Girard.

The eollection contains 6 specimens 5 to 6.75 inches long, collected at Union Bay and at station 4218,



336 BULLETIN OF THE BUREAU OF FISIIERIES.

Family j1. GOBIESOCIDE. The Clingfishes.
214. Caularchus meeandricus (Girard).

The collection contains 2 specimens, each 2,75 inches long, seined at Fort Rupert June 25, 1903, We
also have 2 specimens 1.5 and 2.25 inches long taken at Galriola Island by the Albatross.

Fi6. 106.—Caularchus mmandricus (Girard).

Family j2. BLENNIIDAE. The Blennies.

215. Bryostemma polyactocephalus (Pallas).

-

One specimen 7 inches Jong seined at station 4228; 2 speeimens 4.5 inches long dredged at station
4205: no. 2914, a specimen 11,4 inches long, from station 4253.

Xy
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Fi16. 107.—Bryostemma polyactocephalus (Pallas).

In the smaller examples the cirri on the top of head are coarse, thick, and blunt: in the larger exam-
ples they are quite different, heing small and hairlike and not so numerous.
v

Recorded from stations 3213 and 3274, north and south of the Alaskan Peninzula (Gilbert 1895) as
Chirolophus polyactoccphalus.  St. Michael (Nelson 1887) and St. Panl (Jordan & Giibert 1899).

F16. 105.—Apodichthys flavidus Girard.

216. Apodichthys flavidus Girard.

The collection contains 22 specimens 4 to 8 inches long from Sucia Istand, May 6, 1894,
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217. Pholis dolichogaster (Pallas).

Recorded from Kigiktowik and Unalakleet, Norton Sound (Nelson 1887) as Muraenoides ruberrimus,
and from Alentian 1slands (Bean 18825 as Muracnoides dolichoqgaster.

'V;S;:i i st o
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F16. 109.—Pholis dolichogaster (Pallas).
218. Pholis faseiatus (Bloch & Schneider).

We have 14 gpecimens 2.25 to 3 inches long, collected by Rutter at Karluk June 8-10, 1903, and one
specimen 7 inches long collected by M. M. €. Marsh at 81 Paul lsland, Pribilof Group, 1906, The
species has been recorded from St. Panl Island (Bean 1882 as Murenoides marillaris and from Bristol Bay
at stations 3230, 3232 to 3234 «Gilbert 1895).

219. Pholis gilli Evermann & Goldsborough. new species.

Head 8.66 in length; depth at origin of dorsal 10.5; eye 5 in head; snout 5; maxillary 3.25; man-
dible 2.5; intervorbital 1.5 in eye; dorsal Lxxxiv; anal 11, 44; pectorals 15; branchiostegals 4.

Body elongate, greatly compressed, almost ribbon-shaped; head small, upper profile arched,
auterior profile ronnded; a high sharp ridge from nape to snout: snout blunt, short; mouth small,
very oblique; jaws nearly equal; maxillary reaching anterior edge of orbit; teeth conical, stout, in
a single row in the jaws, except for a patch on anterior ¢dge of fower jaw. none on vomer and palatines;
upper lip a high, thin fold continuous posteriorly with the fold on lower lip, latter interrupted by a

FIG. 110. Pholis gilli Evermann & Goldshorough. new species.  Type.

broad frenum; nostrils close behind upper lip, posterior in a small tube; a row of conspicuous tubes
below eye running backward and npward posteriorly: gill-opening free from isthmns, forming a hroad
fold, uot continued forward; eyve small, anterior, high.

Origin of dorsal above hase of pectoral, its anterior spines concealed in membrane, short, gradually
lengthening posteriorly, the spines not concealed, the longest spine slightly longer than eye: dorsal
and anal connected for their entire height, forming a slicht noteh with the broad rounded caudal, the
length of candal about half head: anal low, with 2 short stout spines, membranes thick. nearly con-
cealing the rays; vent midway between root of pectoral and base of caudal: pectoral short and hroadly
rounded, 2.5 in head: ventral very minute, its rays about equal to spine, which equals pupil. Seales
minute, covering body, head naked.

B. B. F.1906—22
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Color maleohol:  General color brown, the minute scales giving this brown the appearance of small
white punctulations; a series of 10 white blotches punctate with brown along hase of dorsal, each one
extending from upper edge of fin down upon hody, forming semicirentar patches about as large as pectoral
fin; a series of irregular white parallel bars about as wide as cyve on anterior lower half of side, these
broken posteriorly into rows of dots; head pale heneath, a white stripe extending from front of occiput
through cye (o posterior tip of mandible, broadening somewhat as it descends, another small white
stripe extending vertically along anterior margin of orbit; snout and lower lip brown, chin white;
caudal and anal dusky; ventral and pectoral plain; dorsal general color of back.

This fish differs from the deseription of I, dolichogaster in having the anterior spines of dorsal short,
also in having a sharp ridge on interorbital space. and the color entirely different.

The above from the type, no. 57826, U, S, National Muscum, a specimen 6.75 inches long collected
in Bering Scain 1902, sent in by Mrs. E. W, Clark, of Washington, D. C.

Named for Dr. Theodore Nicholas Gill,

220. Pholis ornatus (Girard).

The collection contains 208 specimens 1.6 to 8 inches long. 1t is comnion along the shores from
Port Townsend to Unalaska and was collected at the following places: Marrowstone Point; Admiralty
ITead: Port Townsend; Fort Rupert; Union Bay; Whidby Island; Kilisut Harbor; Duncan (anal;
Sucia lsland; Tongass ITarbor; Metlakahtla; Loring; Yes Bay: Karta; Klawak; Shakan; Funter Bay:
Ankau River; Karluk; Litnik; and Unalaska.

Fi1G. 111.—Pholis ornatus (Girard).

There are 2 very distinet color patterns in our specimens. Most of them have the ocellate spots
on the dorsal and upper part of body: others have broad U-shaped dark marks on dorsal and upper
part of body instead of these dark spots.  The latter have from 1 to 3 dark spots on anterior rays of dorsal,
these sometimes indistinet.

This species has been recorded as Muranotdes ornatus (Bean 1882) from Sitka; Port Mulgrave,
Yakutat Bay:; Port Etches; Chugachik Bay and Refuge Cove, Cook Inlet; Kaodiak; Coal ITarbor and
Sanborn arbor, Shumaging; Delkofski, Alaska Penminsula: Hiulink, Unalaska; Atka; Adak; Amchi-
tka; Attw and Port Moller; and under the same name by DBean in 1SS from Wrangell and Tongass,
Unalaska and Ilerendeen Bay (Gitbert 1895).  Kuarluk and Uyak and Alitak bays (Rutter 1899).
Atka Island (Turner 1886) as Mwura noides ornatus.
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Fic. 112.—Anoplarchus atropurpureus (Kittlitz).

221. Anoplarchus atropurpureus (Kittlitz).

This collection contains 204 specimens one-half to 4.5 inches long.  The species is common along
the shore from Port Townsend to Bering Sea. 1t was taken at the following places: Gabriola 1sland,
Point Ellix. Fort Rupert, Port MeArthur, Loring, Shakan Bay. Klawak, Alitak Narrows. Karluk,
Uvak Bay. and Atka Istand.

It has been recorded from St Michael by Nelson (IS8T, By Bean (1832) from Sitka; Port
Mulgrave: Kodiak lsland: Coal Harbor, Sanborn Itarbor, and Popoff Straits, Shumagins; Unalaska;
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Nazan Bay, \Atka; Amchitka; Kyska Harbor; Port Etches; St. Michael.  Wrangell, Mary Tsland, and
Tongass (Bean 1884, TUnalaska (Gilbert 1895). Rutter (1899) found it common at Karluk, and in
Uyak. and Alitak bays.

222. Xiphistes chirus (Jordan & Gilbert).

Recorded by Bean (1882) from Adak and Amchitka, Aleutian Islands.

o g St
3 | 5

F1G. 113.—Xiphistes chirus (Jordan & Gilbert).
223. Xiphidion mucosum (irard.

The collection contains 14 specimens, 1.5 to 6.75 inches long, collected at Gabriola Island, Point
Ellis, aud Port Rupert. The species has been recorded from Wrangell and Mary Island by Bean (1882)
as Niphistes mueosus.

224. Xiphidion rupestre (Jordan & Gilbert).

We have 1 specimen 5 inches long from Cedar Island, Loring, June 17, 1904, DBean (1882)
records it from Sitka as Xiphister rupestris.

Fia. 114.—Xiphidion rupestre (Jordan & Gilbert), Type.

225. Opisthocentrus ocellatus (Tilesius).

We have 8 specimens, 5.5 to 7 inches long, collected at Tayeinski Harbor, Kamechatka, 1900, hy
the Albatross.
226. Leptoclinus maculatus (Fries).

The collection contains 3 specimens 4 to 5.5 inches long from Albatress stations 4274 and 4279.
Recorded from station 3223 in Unimak Dass and stations 3252, 3253, 3257 to 3259, 3279 and 3309, all in
Bristol Bay Gilbert 1895).

227. Poroclinus rothrocki Bean.

Originally described by Bean (1891) from Albatross station 2852, hetween Nagai and Dig Koniushi
Island. Station 3312, north of Unalaska Island (Gilbert 18959,

228. Lumpenus medius (Reinhardt). (Pl xxr, fig. 1.)

.

Head 5 in length; depth 8.9; eye 3.5 in hiead; snout 4.6; interorbital 3 in cye; dorsal vving anal 1,
35 (33 to 381; pectoral 14: ventral 3; caudal 2.2 in head; ventral 2.75; pectoral 1.35.

The collection contains 21 specimens. 2.5 to 11 inches long. collected at stations 4243, 4270 to
4272, 4274 to 4276, 4280, 4281, 4287, and in Kasaan Dav.
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229. Lumpenus anguillaris (Pallas).

This species was found to be quite common. It was taken at various points and seen at many otliers
from Seattle to Atka Island.  One hundred and fifty-two specimens. ranging from 1.75 to 14.5 inches
in length, were sccured from the jollowing places: Scattle; Kilisut ITarbor; Duncan "anal: Loring:
Ankau River: Nex Morzhovoi: Pablof Harbor: Akutan Bay: Makushin DBay:; Unalaska: Atka: and
stations 4214, 1218, 4236, 4272, and 4296.

Recorded (Bean I882) from Port Mulgrave, Yakutat Bay: Chugachik Bay. Caok Inlet: Port Levas-
hef, Thinliuk and CLernofski, Unalaska: Wrangell and Nitka. and. in eruise ot the Corwin, from I‘m—m"
Beleher.  Also from Norton Sound (Nelson I887). Nakat Harbor and Boca de Quadra (Bean 1884)
Unalaska (Gilbert 18651,

230. Lumpenus mackayi Gilbert.
Originally describe 1 by Gilbert (1895 from mouth of Nushagak River.
231. Lumpenus fabricii (Cuvier & Valenciennes),
Recorded from Bristc] Bay at stations 3241 to 3244 (Gilbert 1895) as Leptoblennius nubilus.
232. Lumpenus longirostris Evermann & Goldsborongh, new speecies.

Tead 5.25 in length; depth S.20 cye 4.75 in head; snout 2.8: dorsal Lxnr (Lxmr to LxXI1); anal nr
(1 to V), 39 (3N to 421: interorbital 1.2 in eye.

Body elongate. compressed; head long, comypressed, interorbital slightly convex: eye large, elon-
gate median, high; snout long, blunt. and projecting. month small. nearly horizontal, lower jaw included:
maxillary not nearly reaching eye, reaching alfway from tip of snout to posterior edge of eve: teeth in a
single crowded row on each jaw, crowded and more or less in a patch anteriorly. no teeth on vowmer or

palatines; gill-openings continued forward to below anterior edge of pupil. the membranes then narrowly
joined to isthmus,

F16. 115. —Lumpenus Jongirostris Evermann & oldsborough. new species. Type.

Dorsal fin beginning immediately above upper end of gill-opening, the spines short, strong, and pun-
gent, none of them flexible, the anterior ones very short, less than width of pupil. the fin gradually
fncreasing in heiglit to opposite front of anal, thence decreasiug very slowly to posterior end. the longest
spine about 1.3 iu snout, the third ray from last two-thirds height of longest ray, the tips of the spines
naked for ahout one-quarter of their height; anal with 3 (in most examples 4) strong spines similar to
those of dorsal fin, the first half as high as second, which equals third, soft rays all forked and of about
equal length, the last 3 free for upper third of their length; caudal rounded, 1.9 in head; ventral short,
of 1 short sharp strong spine, equal to perpendicular diameter of eye, and 3 simple rays. the fin 2in snont;
pectoral large, rounded. the middle ray=longest, 1.5 in head.

Scales small, smootl, rounded, covering entire hody and head. those of head smaller and more
closely tmbricated.

The foregoing description from the type no. 57827 U. 8. National Museun, a specimen 9.3 inches
long. tuken in Lynn Canal, July 16. 1903, at Albatross .st.mon 1255.  The Bureau of Fisheries cotype is
no. 5232; Stanford University Museum, no. 20013; Field Museum of Natural Ilistory, no. 6116:
Academy of Natural Seiences, Philadelphia, no. 33005,

Life colors of one example: Back and upper side light olivaceous with darker brownish blotches;
middle of side and underparts sooty bhlue: middle part of belly blackish: pectoral and ventral dark;
dorsal pale vellowish at base, a narrow ark line near edge.«

a Not necessarily color of type, it not being known {rom wiich specimen the note was taken.
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Color in =pirits, erayish olivaceous. edge of dorsal, anal, und of gill-opening black; pectoral, caudal,
ventral. and lips black; a dark hlotch on opercle; helly and top of head slightly darker than hody.

MEASUREMENTS OF 19 IEXAMPLES oF LUMPENUS LONGIROSTRIS FROM STATION 4254,

No. Length. Head. Depth. Eye. Snout. Dorsal. Anal.

Inches |
) i} 5 9 41 22 LXYV 1v, 40
53 8 5 9% a Zh LXVI v, 40
54 7 3 92 3 B LXX v, 12
55 7 5 a 3 2 LXV v, 40
36 63 a3 a2 5t 3 LXV v, 41
57 63 5% o 5% 2 LNVI v, 41
N b33 5 93 a & LXIV v, 40
54 ot 5 10 ) 2 LXIV v, 38
| 60 6} 5] 9% BN 27 LXIV v, 41
61 a 53 92 5 3 LXIV 1v. 39
62 43 5 10% 4% 3iil LXIV 1v, 40
63 i 6 a3 5 23 LXVI v, 43
64 st 6 3¢ 53 2% LXV v, 40
65 7% b 113 3t 23 LXIV 1v, 41
66 | 7 5 g3 5 33 LXIV v, 40
67 ‘ 7 52 87 5 28 LXIV v, 40
08 6 5 9% 3% 3 LXIV 1v, 41
64 7% 5 93 4} 3 LXYV 1v, 3%
70 G4 5 10 53 23 LXVI TV, 42

|

This species may be readily distinguished by its very long snout, in which respect it differs from
all the other species of Lum penus, and in the naked tips of the dorsal spine. We have 60 other specimens,
ranging in length from 2.5 to 9.87 inches. all of which we take as cotypes.  They were collected at stations
4238, 4251, 4252, 41254, 4255, and 4256.

233. Stichseus punctétus (Fabricius).

Riycorded from 8t. Michael (Nelson 1887, Bean 1879).  Cape Lishourne (Bean 1882) as Notogrammus
rothrockii.  Dristol Bay at station 3239 and from Karta Bay (Gilbert 1895).

Family 43. CRYPTACANTHODID.E.

234. Delolepis virgatus Bean.

The collection contains a specimen (no. 1660), 40 inches long, collected at Dutel Harbor, 1893 or
1894, Species originally deseribed by Bean (18825 from Kingcombe Inlet, British Columbia, and Port

Wrangell: recorded also from Unalaska (Gilbert 1895).

F16. 117.—Lyconcetes aleutensis Gilbert.

235. Lyconectes aleutensis Gilbert.

Originally deseribed by Gilbert (1893) from station 3312, north of Unalaska.
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Family 3. ANARHICHADIDE.  The Wolf-Fishes.

236. Anarhichas lepturus (Bean).

Recorded from Nt. Michael and Kigiktowik (Nelson 1887); also from 8i. Michael ( Turner 1886),

F1G. 118.—Anarhichas lepturus (Bean).

Family y5. PTILICHTHYIDAE.  The Quill-Fishes.
237. Ptilichthys goodei Bean.

One specimen, 13.5 inclies long, from Snug Harbor, August 6, 1903, caught in dip net over rail of
ship.  Originally deseribed by Bean (1882) from Port Levashef, Unalaska.  Recorded by Gilbert
(1895) from station 331, Unalaska Harbor,

R it Lastoma » yreams I
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F1G. 119.—TPtilichthys goodei Bean.

Family j0. ZOARCIDA.
238. Lyciscus crotalinus (Gilbert:.
Recorded by Gilbert (1895) as Lycodopsis erotalinus from station 3210, south of Sannak Island.
239. Lycodopsis pacificus (Collett).

This species, not heretofore recorded north of Puget Sound, was taken at station 4272, in Alognak
Bay, and also at stations 4214, 4219, 4223, and 4233, and at Seattle.  Twenty-three specimens, ranging
from 3 to 8.75 inches in length, were eollected.  In some there is a very evident black bloteh on the
upper part of the 3 or 4 anterior dorsal rays.

240. Lycodes concolor Gill & Townsend.

Described from Bering Sea, latitude 552 197 north, longitude 168° 117 west, at Albatross station
3608, in 276 fathoms.

241. Lycodes digitatus Gill & Townsend.

Deseribed from Bering Sea. latitude 56° 147 north, longitude 164° 8 west, at Albatross station 3541,
in 49 fathoms. :
242. Lycodes palearis Gilbert.

The colleetion contains 7 specimens, 2.25 to 15.5 inches long, taken at stations 4223, 42:46. 4272, and
4273.

The species was originally deseribed from stations 3253 and 3254, Bristol Bay (Gilbert 1895,
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243. Lycodes jordani Everinann & Goldsborough, new species.

Head 7 in total lengtl; depth 14; cye 4.5 in head: snout 3.5; maxillary 2.9; interorbital 3 in
length of eye; length of pectoral 2.1 in head: ventral 1.5 in eye; dorsal 116; anal 93 (dorsal and anal
counts taken from cotype).

Head and nape naked, rest of body fully scaled, except the axil of pectoral, whicl is naked; dorsal
origin uver anterior part of pectoral; anal origin under about the eighteenth dorsal ray: pectorals nearly
rounded in outline, the fourth toseventh rays from the upper part being the longest, all the rays except a
few upper free at their tips, the free margin about equal in length to pupil.

Top of head flat, the interorbital space about equat to puptl, the bone being much narrower, about
one-fourth the space; maxillary reaching anterior edge of pupil; small villiform teetl on vomer. pala-
tines, and jaws, those on jaws in a single row laterally, broadening into a patch anteriorly: a row of 4
arge pores on mandible, the row continued in 3 similar pores on preopercle; 6 similar but smaller

F1G. 120.-Lyecodes jordani Evermann & Goldsborough, new species. Type.

pores extending from aunterior nasal opening just above maxillary and posteriorly under eye, the last
pore above the next to last in lower row: anterior nasal opening with short tube; lower jaw included;
upper jaw reaching very slightly beyond lower, for a distance less than half width of pupil; lateral line
not evident.

General color: Brownish olivaceous, the scales on bodyand fins white, giving the hody the appear-
ance of being white spotted, the pectoral, head, and edges of dorsal and anal a darker olive than that of
hody.

Anothier specimen from station 4267, and which we take as a eotype, gives the following measure-
ments: Head 6.8 in total length; depth 16.5; eye 4.66 in head; snout 3.9; interorbital 1.3 in eye, the
bone about + in cye: maxillary 3 in head; mandible 3.4; ventral equaling eve; pectoral 2 in head;
dorsal 116; anal 93.

This species is near Lycodes palearis, differing in depth. in color, in the shorter upper jaw, and in
other characters. )

Type, no. 57828, U. 8. National Musenin (field no. 2439), a specimen 13.25 inches long from Albatross
station 3788, and cotype, no. 20014, Stanford University Museum, a specimen 8.4 inches long from
station 4267.

244. Lycodes brevipes Bean.

This species was found to be very common in the deep waters from Puget Sound to Shelikof Strait.
Sixty-three specimens, 2.5 to 10.75 inches long, are in the collection.  These were taken at stations 2818,
4201, 4218, 4246, 4248, 4250, 4252, 4254 to 4256, 1258, 4275, 4280, 4283, 4285, 4291 to 4293, 4295, and 4296.

Originally described by Bean (1891) from Unga and Nagai islands, at Albatross station 2848 recorded
also from stations 3216, 3225 to 3227, 3263, 3309 to 3311, 3313, and 3330, located north and sowuth of the
Alecutian Islands and in Bristol Bay (Gilbert 1895), and from off Karluk (Jordan & Gilbert 1896).
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245. Lycodalepis turneri Dean.

Yecorded by Bean 1 1879) as Lycodes furneri from St. Michael and (1882) as Lycodrs coceineus from Big
Diomede Island, Bering Strait.  Point Barrow hurdoch 1885) as Lycodes turneri and Lycodes coceineus.
Norton Sound (Nelson 1887) and Point Barrow (Scofield 1899), both as Lycodale pis turneri.

F1G. 121,—Lycodalepis turneri Bean,

246. Furcimanus diaptera (Gilbert).

Thirty-nine speeimens of this species, ranging in length from 2.45 to 12.5 inches long, were taken
at stations 4198, 4236, 4238, 4251, 4255.

The color in all the large specimens is uniform and the bars are lacking; in the medinm-size ones
the bars are very faint: somne of the small ones are nearly plain, others distinetly barred.

Recorded by Gilbert (1895) as Lycodes diapterus from north of Unalaska, at stations 3227, 3324,

2326, 3329 to 3332,

Fi16. 122.—Furcimanus diapterus (Gilbert).

247. Bothrocara pusilla (Bean).

The collection contains 14 specimens, 4.75 to 6 inches long, dredged at stations 4251, 4252, 4255,
4256,

Originally deseribed by Bean (1891) as Maynca pusilla from off Nagai Island, Albatross station
2848, North of Unalaska at stations 3224, 3227, 3330, and 3331 (Gilbert 1895).

248. Bothrocara molilis Bean. (PL xxi. fig. 2.)

Recorded from Albatross station 3634, off Bogostof Island (Jordan & Gilbert 1899).
o
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Fi1G. 123.—Gymnelis viridis (Fabricius).

A

249. Gymnelis viridis (Fabricius).

Three specimens, 3 to 4 inches long. colteeted by Mr. Rutter at Karluk, June 8-10, 1903.

These specimens differ somewhat from eurrent deseriptions. The head is 8 not 6.5 in length, and
color in aleohol is alost uniform cherry red; 2 of the specimens have a conspicuous white bar along
the check, which is faint in the third specimen.
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